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TUESDAY, APRIL 28, 1959 


U.S. Senate, 
SUBCOMMITTEE ON CONSTITUTIONAL RIGHTS 
OF THE COMMITTEE ON THE JUDICIARY, 
Washington, D.C. 

The subcommittee met, pursuant to call, at 10:10 a.m., in room 
1202, New Senate Office Building, Hon. Thomas C. Hennings, Jr., 
chairman of the subcommittee, presiding. 

Present: Senator Hennings. 

Also present: Charles H. Slayman, Jr., chief counsel, and William 
D. Patton, first assistant counsel. 

Senator Hennincs. The committee will come to order. 

I would like to make an announcement at this time that Dr. Arthur 
Compton, who is scheduled to testify today, has been delayed because 
of bad weather and his difficulty in getting a taxicab to get here. He 
will be here, we have assurance by telephone, and we expect him in 
time, so we will stand in recess for a few minutes until Dr. Compton 
arrives. 

(Whereupon, a recess was taken until 10:30 a.m.) 

Senator Hennines. The committee having come to order, and 
with the appearance of our distinguished witness, Dr. Arthur Comp- 
ton, we will now reconvene. 

At the outset, without objection, I would like to place in the record 
of this hearing the official notice of the hearing which appeared in the 
Congressional Record. 

(The notice of hearing referred to follows:) 


[From Congressional Record, Apr. 28, 1959, p. 5783] 


Notice or HEARING ON SECRECY AND ScIENCE BY SUBCOMMITTEE ON 
CONSTITUTIONAL RIGHTS 


Mr. Henninas. Mr. President, I wish to announce, as chairman of the Sub- 
committee on Constitutional Rights of the Committee on the Judiciary, that the 
subcommittee has scheduled a public hearing on the subject of ‘‘Secrecy and 
Science” on Tuesday, April 28, 1959, in room 1202 of the New Senate Office 
Building, Washington, D.C. 

This hearing will deal with a subject with which the Constitutional Rights 
Subcommittee has long been concerned, the effect of undue secrecy on scientific 
development and progress in the United States. The subcommittee has been 
attempting to obtain the views of scientists throughout the country on this vitally 
mportant subject, and has scheduled this particular hearing in order to hear 
Dr. Arthur H. Compton, Nobel prize-winning physicist from Washington Uni- 
versity in St. Louis, Mo., while he is in Washington, D.C, 


_ Senator Henninos, If I may be indulged, I will make a brief open- 
ing statement. 


1 











9 SECRECY AND SCIENCE 


This morning the Constitutional Rights Subcommittee will hold its 
first public hearing on a highly important phase of this committee's 
continuing study of the subjects of freedom of information and secree 


in Government. We intend to explore the extent to which restrictions | 


on the free dissemination of scientific information may be interferi 
with scientific development and progress in the United States, s 
In the course of the subcommittee’s work in the field of freedom of 


information, we have heard many complaints that undue secrecy has | 


been hindering the work of our scientists and has even caused man 
young people to avoid science as acareer. The aim of the subcommi. 
tee’s present study is to seek the views of the scientists themselves to 
attempt to determine whether this actually is so and, if it is, to ge 
what might be done about it. 


I do not think I need spend much time elaborating on the great | 


harm which could befall our Nation if we handicap our scientists with | 
the shackles of undue secrecy. In plain and simple language, such q | 


mistake ultimately could mean the difference between victory and 
defeat in our struggle with Soviet imperialism. In addition, by pre. 
venting the American people from receiving the information they need 
to intelligently exercise their rights and duties as self-governing citi. 


zens, excessive secrecy could help to undermine our entire democratic | 


system. 


A case in point which occurs to me as one that might be cited here | 


is the manner in which information about radioactive fallout has been 
handled—some would say “‘mishandled’”’—by various Government 
agencies during the past few years. It apparently has been the policy 
of our Government, for one reason or another, to minimize the hazards 
of radioactive fallout. Rightly or wrongly, information about the 
effects of radioactive fallout has been withheld from the public, 
erroneous information from time to time has been given both to the 
public and to the Congress, and even contradictory reports have been 
issued about radioactive fallout and its danger to the health of the 
public. 

Just recently a report was issued by the Public Health Service on 
the levels of radioactivity in milk collected during January 1959 from 
10 sampling stations across the country. It so happens that my own 
city of St. Louis had the highest level of practically every one of the 
radioisotopes identified in the milk samples. 

Being a citizen of St. Louis and a representative of the entire State 
of Missouri in the U.S. Senate, naturally I was quite concerned about 
this report and its meaning. 

However, I have found it next to impossible to obtain accurate and 
meaningful information about this matter. I had no sooner begun 
to get straight in my mind what the Public Health Service’s report 
meant in the light of the various permissible limits set for radioactive 
strontium 90 and other radioisotopes when the National Committee 
on Radiation Protection announced last Thursday that the permissible 
limit of concentration of strontium 90 in humans had been doubled, 
and that as a result the permissible limit of strontium 90 in water, 
milk, and foods had been increased by 25 percent. 

I think we can all appreciate that the development of new and more 
accurate information might properly cause some of our Government 
agencies to revise previous estimates and figures, but the up-and- 
down, on-and-off manner in which some of the facts about radioactive 


th 
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hold its fallout have been handled in recent years demonstrates to me that 
Mittee’s | ;his country’s public information program about fallout is haphazard, 
| Secrecy | gonfused, and completely inadequate. 

trictions National survival, whether it is based on defense against enemy 
‘erfering | }ombs, guided missiles, or radioactive fallout, is the public’s business, 
. | and the public is entitled not only to all the facts but accuracy in 
edom of | those facts as well. Some of us certainly think it is high time the 
recy has | American people are given all the facts about fallout. 

d many During the course of its present study of secrecy and science, the 
commit. | (Constitutional Rights Subcommittee hopes to obtain the views of as 
selves to | many scientists in as many different fields of science as may be pos- 
3, tO see | ible, and, among other things, I would like to express the hope we will 
be able to obtain some accurate information about fallout, its hazards, 
he great and how far we have gone toward reaching permissible limits of safety. 
sts with As a preliminary step in the subcommittee’s study of secrecy and 
» SUcha | science, I have written a letter to all American Nobel prize winning 
ory and | gcientists, asking for their views. Many already have responded to 
by pre- this inquiry. As soon as all of their replies have been received and 
ley need | ¢ollated, they will be made a part of the record of these hearings. 

Ing citi- This morning the subcommittee is privileged to have before it one 


nocratic | of these mea—one of America’s leading physicists—Dr. Arthur H. 
| Compton, who has graciously consented to appear before the sub- 
ted here | committee to present his views in person. 


1as been I might say that I realize that a short statement of Dr. Compton’s 

ernment achievements does not include a great many of the things that he has 

e policy done in his very active and constructive and useful life. 

hazards I think most of us know that he has been an outstanding teacher 

out the | and scholar in the field of science. He has been on the faculty of a 
public, | number of the Nation’s leading universities as an instructor and pro- 

h to the | fessor in physics. 

we been | Between 1945 and 1953 he was chancellor of Washington University 

b of the | in St. Louis, and now he is a distinguished service professor at Wash- 
ington University. 

rvice on Dr. Compton was awarded the Nobel prize in physics in 1927. 

59 from He worked prodigiously in his country’s service both preceding and 


my own | during World War II and was instrumental in the development of the 
e of the | atomic bomb. 

Stat In 1945, Dr. Compton was given the Medal for Merit by the Presi- 
re State 


dab dent of the United States, the highest award given to a civilian by 
dabout the U.S. Government. 
Now, Dr. Compton, without imposing upon you any strain of being 


rate and | immodest, I think it might be appropriate for you to add what you 
r begun might like to enlarge upon vour special qualifications in testifying 
s report here this morning before a subcommittee of the U.S. Senate, and we 
ioactive | would appreciate it very much if you would do so. 
mmittee 
a STATEMENT OF DR. ARTHUR H. COMPTON, WASHINGTON 

’ 
1 water, UNIVERSITY, ST. LOUIS, MO. 

Dr. Compron. Senator Hennings, it is a pleasure to appear before 

eae this committee in your discussion of freedom of information and 


secrecy in Government, because this is a topic that is naturally close 
up-and- | to my heart. 
loactive 
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It has been a matter of concern in most of my professional life ang 
also in connection with my activities on behalf of the Government of 
the United States. 

Senator Hennines. Dr. Compton, I might say that we feel tha 
we are exceedingly fortunate in having you as the first witness on this 
subject. Not only do I claim you as an old and dear friend of many 
years, but I have had the pleasure of knowing your family for a Jon, 
time. And I know what we in the St. Louis community have though 
of you, and how you have been highly regarded not only as an educatoy 


and administrator and scientist but as a fine citizen of that com. | 


munity. 

When you came to the university, you did not dwell in an jyory 
tower. You were part and parcel, and still are, of the life of the § 
Louis community. ; 

You have, as such, endeared yourself to all of us as a human bein 

We also recognize that you are an exceedingly modest man. There 
are many who have achieved much less who do not have that same 
innate characteristic which you have so often—and, indeed, always— 
demonstrated. : 


So, Dr. Compton, without further preliminary, we would be very | 


happy to have you continue in any way that pleases you, by reading 
from either such prepared text or such notes as you may have with 
you, and interspersing your own additional comments as you proceed, 
We will try not to interrupt you by questioning you until you haye 
made your statement, and then with your indulgence we will ask you 
a few questions perhaps in further elaboration. 
Dr. Compton. 
Dr. Compron. Thank you, Mr. Senator. 


I might first just state why it is that I have been so interested in 


this topic. 

In the first place, my professional work as a scientist and as a teacher 
has continually been concerned with the development of new know- 
edge and the extending of this new knowledge to students and to those 
who need to use it in connection with their growing activities, For 
that reason, for my own work and for the advancement of the work 


of those who are my associates, I have felt it highly important to | 


consider the conditions under which new ideas can be developed most 
rapidly and effectively in the Nation’s service. 


In that connection, I have had to recognize the fact of both the im- 


portance of the growth of new knowledge, rapid growth of new know: 
edge, and also the importance of maintaining for the use of the Nation 
certain types of information that are of critical importance to the 
Nation. 

This has involved both the problem of the secrecy and also the prob- 
lem of the efficiency of the spread of information in order that it may 
grow. 

So, as a student myself and as a person responsible for the develop- 
ment of science in the Nation’s interest, I have thought that this 
problem is a very central problem in our activities and, naturally, 
have given considerable thought to the various aspects of the problem. 

I would say that there are certain points that have impressed them- 
selves upon me that I think are worthy of consideration. 

May I refer first to testimony that I gave before your subcommitte 
in 1955, in which I was concerned with problems with regard to the 
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soning of scientific men in their work and the results of this 
yestioning 
questioning that were at that time, 4 years ago, uppermost in my 


— have looked over the record of that testimony as it has been 
supplied to me here, I find that the points that I was making at that 
time were, in my present judgment, points well taken and that they 
represented substantial difficulties and problems with which men 
concerned with the growth of science were concerned. 

But may I say, in congratulating your committee, that the difficul- 


ties that I then saw have been, as far as I have been able to analyze 


| them, all alleviated considerably. 


Senator Henninas. That is very comforting, Dr. Compton, and it 
is very good to hear you say that. ; 

We held some hearings during that period, as you well recall, in 
which you contributed vastly. , 

Among some of the things developed in those hearings, for example, 
was the interference with the attendance of some scientists, at inter- 
national conferences by the refusal to grant passports. 

I happen to think of Dr. Linus Pauling in that connection as bein 
one, ae perhaps the most outstanding, case. After he won the Nobe 
prize he was granted a passport. Theretofore he had the greatest 
difficulty and was, from time to time, delayed. I believe he was given 
a 6-month passport, but only after all sorts of limitations and restric- 
tions and frustrating delays. 

As soon as he won the prize, they were very happy to issue a pass- 
port and there were no further questions asked. He went to Sweden 
and received the prize from the King of Sweden, if my memory serves. 

Then we found that there was considerable political screening of 
scientists applying for visas to enter this country, and there was a 


' rather loose and spectacular and indiscriminate questioning of the 


loyalty of many, many scientists. 

I would be very glad to have you, if you would care to and would, 
Dr. Compton, comment on these various points. You have already 
indicated that you think circumstances with respect to them have 
improved. I do not know to what extent this committee was 
responsible for that. I would like to think that we had some part in 
it, because we did hold extensive hearings, as you said, in 1955, in this 


Me ap bearing upon these various abuses. 


that this | 


raturally, 
problem. 
sed them- 


ommittee 
rd to the 


Compton. I know, Senator, that there have been many different 
factors which have affected this alleviation of our situation of undue 
attention to secrecy. But I am confident that the activities of your 
committee have taken an important part in that alleviation. 

One of the things that concerned me especially at the time was the 
fact that I had been engaged in several international conferences 
dealing with scientific matters and the problem was arising of the undue 
difficulty in arranging such conferences in the United States because of 
the difficulty of foreign scholars and men of science to come to this 
country freely through the barrier of visa examination. 

That is an aspect which is additional to that of the difficulties of 
American scientists going abroad to get information which they 
might need. 

his 4 years ago had become a matter of serious concern to those of 
us who were engaged in holding conferences of this kind. 


44138—59—pt. 12 
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As far as I know, those difficulties now have completely disappearaj 
and I am very happy to report this. 
Senator Hennines. Thank you, Dr. Compton. 
Dr. Compton. I believe that is the general sentiment of our sei), 
tific colleagues with regard to it. "| 


Senator Henninos. It was almost a capricious denial in some 





was it not 


Cases, 


Dr. Compton. I think it was. 

Senator HenninGs. Of passports and visas, not predicated Upon | 
any sound or substantial reason, and without hearings; indeeg | 
without an opportunity for some of the scientists to even make a cag, | 
They were just denied or delayed. For one reason or another scien. 
tists were unable to either enter the country or leave the country, 

Dr. Compton. There is another factor that has helped the situation 

At about that time, about 1955, for one reason or another, the 
State Department found it necessary to withdraw their scientific 
attachés from some of the foreign embassies, and that made it difficy} 
to find a channel whereby cases could be appealed and considered tha 


were of importance to 


those of us who were engaged in these confer. 


ences. I have been very happy to see within the past years the 
scientific attachés have been reinstalled, and I understand that this is 
a part of a firm policy, of the present policy, of the State Department, 
And I have every reason to believe that that is something that has 
been considered in association with the appropriate senatorial com. 
mittees. I hope that this can be maintained. 

Senator Hennines. Thank you, Doctor. 


Mr. SuAyMAN. Mr. Chairman 





Senator Henninos. Mr. Slayman. 
Mr. Stayman. Dr. Compton, would you want to pinpoint what 


you think the reason has been for improvement in passport 


and procedures? 


Dr. Compton. It is difficult for me to pinpoint it any more than to 
say that I have followed the cases of a number of individuals who have 
been engaged in getting passports or visas and found that they have 
come through more readily and with less what I might describe 4s 


capricious questioning. 


Mr. StayMAN. I was wondering if you would relate it to the 
Supreme Court decisions of Kent, Briehl, and Dayton? 

Dr. Compton. I should imagine that the Supreme Court decisions, 
which have made it necessary to have substantial reason to prevent 
the granting of visas or the granting of passports, have surely hada 
substantial effect in the easing of this situation. 

The matter of requiring substantial reasons for denial of visas and 
passports seems to me to have been a very substantial advance. 

I will point out also that this indiscriminate questioning of the 
loyalty of scientists has also been alleviated. However, the effect of 
these questionings in past years is still substantial. 


I find that there are, particularly among younger men, doubts about | 
the advisability of entering the scientific professions for fear that they 


will be considered as persons unloyal to the United States. 
Senator Henninos. Do you find that still to be the case to some 


extent, Dr. Compton? 
Dr. Compton. Yes. 


It seems still to be the case to some extent. 
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It is hard for me to measure exactly, but the opinion polls that 
have been carried on in high school groups have indicated that this 
impression still persists. 

Senator HeNNINGS. You would attribute that to a carryover, so to 
- Compton. I think it is a carryover. 

Senator HenninGs. From those unhappy days when we were, 
without foundation and, as you have suggested, on caprice or whim 
or failure to properly investigate, refusing rather than taking a chance 
upon issuing passports or visas? 

You would attribute that somewhat to our not having all the 
information which we might have had during that period of time? 

Dr. Compton. This bears, in my mind, upon a point that I would 
like to lay a special emphasis upon this morning. That is the impor- 
tance of relying upon those who are responsible for carrying on 
scientific studies or the development of science in the Nation’s interest, 
relying upon these responsible individuals themselves for maintaining 
the essential degree of secrecy and security that is necessary in the 
Nation’s interest. 

Here is a point where I think a recent experience bears strongly. 

There was a failure to recognize the fact that those responsible for 
such studies, as, for example, the directors of research organizations 
working for the Government or the presidents of universities who are 
concerned with the loyalty of the members of their faculties who are 
conducting research, are responsible to their superiors, whether they 
be, for example, the Defense Department or the trustees of the insti- 
tutions, for the conducting of the research done under their auspices 
in the Nation’s interest and, for that reason, must keep alert to the 
question of the loyalty of these individuals. 

To my mind, a first approach to the question as to whether loyalty 
is being properly observed in research groups would be to see that this 
is looked into, for a group such as the Senate group, to assure itself 
at the beginning as to what steps are taken to insure the loyalty of the 
individuals working in these institutions. 

That itself had not been the practice in, for example, congressional 
questionings of the period of several years ago and seemed to me to be 
an obvious lack of procedural, shall I say, protocol or much more 

Senator Henninos. Or a logical procedure? 

Dr. Compton. Or logical procedure. 

A point which I would like to emphasize today is the importance of 
putting the responsibility for loyalty and maintenance of appropriate 
security in the hands of those who are responsible for conducting 
research. This would apply not only for research which is my own 
special interest but, as far as I can see, likewise to such matters as 
conducting the work on the national defense or on the international 
policy of the United States. 

I do not see how one can effectively assign a job to be done to 
groups without putting in the responsible hands for conducting the 
work also the responsibility for seeing that security is adequately 
looked after. 

It seems to me a problem that is all in one piece. 

Senator Hennines. Forgive my asking this question. I hope it 
does not disturb your train of thought ‘Dr. Compton. But would 
you be good enough to give us your general views on the role of the 
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scientist today not only as it affects national security but as it affects 
our society as a whole? 

This is a broad question. 

Dr. Compton. Well, my general views on that are to be expressed 
this way: That I believe the total development of an industrial sogijet 
such as is that of the United States is very greatly affected by the 
development of science. 

One way of indicating that is, for example, the measure of the 
number of telephones that are being used or the rate of increase in the 
use of electric power, which are measures of the development of oyy 
technological advance, are increasing at roughly the same rate as the 
increase in the employment of scientific men in industry. That js 
roughly doubling every 10 years. These things go closely together 

hat is just one kind of quantitative correlation that suggests what 
is otherwise also rather obvious—that the advances in our social—| 
suppose you can call it progress although some might question whether 
the progress is forward or backward—are determined to a very sub. 
stantial extent by the growth of our scientific knowledge. 

If that is true, then the place of our scientists in society is a very 
important one, and the cultivation of their work becomes correspond- 
ingly important. 

could expand on that in several directions, but that is sufficient. 
When you come to the more particular questions, as for example, of 
national defense, it becomes clear that the recent changes in our 
defense planning with regard to techniques of, well, shall I say, the 
tactics and the strategy of defense, are determined to a very large 
extent by the types of new weapons that are available, and these are 
in turn dependent very largely upon scientific advances. 

And if that is true in defense, it is likewise true in industry. 
Senator Hennincs. Thank you, Dr. Compton. 

Is it not a fact, Dr. Compton, that ultimately all of mankind and 
not just our scientists benefit from the free exchange of scientific 
information? 

Dr. Compton. I do not think that the scientists are uniquely or 
even especially helped by science as compared with other people. 
The obvious development of industry under the influence of science is 
one that affects all of us. 

Senator HENNINGs. Certainly in many material respects the scien- 
tists are the least of the beneficiaries. 

Dr. Compton. I would say in this regard the scientist is especially 
helped, and that relates particularly to the free flow of information. 
Since time immemorial one of the best methods of the advancement of 
knowledge has been free discussion among men. ‘This, from the time 
of Socrates on down to the present time, has been recognized as one 
of the most effective methods of arriving at truth and of testing truth, 
checking one person’s thinking against another’s. 

This has resulted not only in the improvement of the reliability of 
information that is brought forward but also in the suggesting of new 
ideas and interchange of discussions. 

This, to my mind, is a place where science is especially dependent 
and especially sensitive to the free flow of information. 

In that regard, the scientist is a special beneficiary of any freedom 
that may exist in the flow of information. 
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But, as I mentioned before, what benefits the scientist in this 
regard is reflected very quickly in the very material benefits that come 
to the whole citizenry. : 

Senator HenninGs. Dr. Compton, may I ask you if you think it is 
realistic or useful to attempt to impose secrecy on scientific informa- 
tion beyond the relatively small area of weapons technology? 

Dr. Compton. In certain cases it may be. But I would point out 
that in such cases it should be the responsibility of those who carry the 
responsibility for the advance of science. 

Let me give a couple of examples. 

I will go back first to Francis Bacon in his book ‘‘The New Atlantis,”’ 
in which you may recall he had his society dependent upon, largely 
dependent upon, a scientific, or what would now be called a scientific, 
research institution. 

In this scientific institution the members of the institution took a 

ledge to reveal no secrets except those that it was agreed upon would 
be in the public interest to reveal, and some of these would not even 
be revealed to the state. It was assumed that the members of this 
group that constituted the research institute were themselves loyal 
citizens of the state and could be relied upon for keeping that informa- 
tion which was best in the community interest revealed to the state, 
making that available, and other information they would keep to 
themselves. 

Now let me give a modern illustration of that which came to atten- 
tion not many years ago when the fission of the uranium atom became 
known among scientists. It became apparent to the scientific zroup 
that if along with the fission of the uranium atom there would be more 
than one neutron emitted, new neutron emitted, there would be the 
possibility of a nuclear chain reaction. 

When experiments began to be done in that field, there were a 

oup of American scientists headed by the scientists at Columbia 
Dhiversity who saw that it would be a very dangerous matter to have 
the information become publicly available; that a chain reaction could 
be produced. They felt that it was highly important that this be 
kept, at least for the time being, in the hands of the scientists them- 
selves until some consideration could be given as to how that infor- 
mation could best be used. 

So this group of scientists, particularly the physicists at Columbia 
University and Princeton, made a pact among themselves and ob- 
tained a rapid spreading of the agreement to join this pact to withhold 
information that might have bearing on the national defense until 
some consideration of it should be made. 

Now, this was done even though it might hold back the speed of 
advance of the information with regard to nuclear science because it 
was felt that this might be of danger, that the openness of that 
— to other nations might endanger the safety of the United 

tates. 

As a matter of fact, the result of this secrecy pact, which was held 

uite strongly and well in the United States, did have the effect of 
slowing down the advance of the associated science of nuclear physics— 
and with some dangerous possibilities that, for example, in certain 
fields other countries went ahead more rapidly than we did until that 
secrecy ban was removed. 
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This, I would note especially, was a secrecy ban that was instituted 
by the scientists and maintained by the scientists without any refep. 
ence, without any suggestion even by the Government, from the 


Defense Department or any other part of the Government. It was _ 


because of the recognition by the scientists themselves that they 

were dealing with material which might be—which was certainly—g 

coneeen to the public and might be dangerous to the safety of the 
ation. 

Now, eventually the information of importance which the American 
scientists brought out, namely, that there was a multiple numbe 
of neutrons released in the fission process and which made it evident 
that a nuclear chain reaction could at some stage be achieved—wag 
not maintained secret, not kept within the bounds of the United 


States for any great length of time before it was discovered indo. | 


pendently in France and published, and at that stage it became 
useless to try to hold back the information in the United States, 

The information then became open to all. And it was at that Stage 
approximately at that stage, that the possibilities of atomic energy 
becoming an important matter in the national defense became appar. 
ent and the resulting development of what became the Manhattan 
project. 

I bring that out for several reasons, one to indicate that the matter 
of secrecy is of concern, of special concern, to the scientists themselves, 
and also the fact that the scientists are accustomed to recognize that 
the questions of national interest are a matter of prime concern to 
science as well as to the public. 

Now, again I would point out that.I am concerned with the place 
where the responsibility lies for achieving what is in the Nation’s 
interest. In science it is the question as to the responsibility for the 
advance of scientific knowledge. 

In the case that I just mentioned, of the development of scientific 
knowledge of nuclear physics as a matter of concern to the national 
defense, it became apparent to some of the American scientists that 
the secrecy that was holding back the spread of our information among 
ourselves—by “ourselves” I mean among the American scientists— 
was preventing the development of the science and that it was there- 
fore becoming dangerous to the welfare of the country that we were 
having this undue level of secrecy. 

The pressures developing within the scientific fraternity itself be- 
came such that it became generally agreed that we would have to 
release that information and make it more public, at least within the 
scientific group. 

It was at that stage that the advance of our scientific knowledge 
became possible. 

But this is again a question that I would like to develop in a different 
direction; namely, in the direction of the importance to the Nation 
of having open information within a rather broad field. 

The prime example that I would like to give of the importance of 
this openness of information is the U.S. patent system. 

The U.S. patent system may be considered as reaction against the 
traditional guild idea of maintaining secrets within a guild. These are 
technical secrets of the kind that are involved all the way from indus 
trial secrets to medical secrets. 
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The important advance in which the United States was not first 
but nevertheless carried through the advance to a very marked degree 
was in the establishment of the patent system. 7 

A patent viewed from this point of view is essentially a contract 
between an individual and the Government that the individual will 
make available the secrets on which he is operating in return for the 

arantee of a 17-year monopoly for the development of those secrets. 
For a 17-year period the individual thus gets a real advantage in pro- 
tection of his monopoly, but after that it becomes an open secret 
which anyone can use. 

The advance of industry, of medicine, and of all aspects of applied 


| science under that system of the patent regime is remarkable. 
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I think this is the thing that illustrates the wisdom of those who 
started this U.S. patent system, and it has shown the great value, the 
great public value, of a system whereby information is made open and 
an individual or a company, a corporation if you wish, is recompensed, 
is paid actually, for releasing secrets in the Nation’s interest. 

It indicates, 1 think, a presumption that that openness of informa- 
tion is valuable to the public as well as to the individual. 

This has been a matter that has been a little difficult for people all 
the way from individuals who have private secrets which they are 
exploiting, to the Government in connection with its national defense— 
it has been difficult for all parties concerned—to appreciate that secrets 
are not ordinarily the best means of protecting the interest of the group 
concerned. 

I have been especially interested in connection with the development 
of secrecy and openness of information in industry, industry partic- 
ularly that depends upon patents and scientific information. The 
development of the patent system went a long way in making it 
profitable for an industry to make publicly available the “‘tricks of the 
trade” that they had available that helped them advance but did not 
go the whole way. There have always been technical secrets of manu- 
facture and so on that have been guarded in the company’s interest. 

But, in spite of this, over the last two generations especially, there 
has grown a gradual appreciation of the fact that the growth of the 
company is best helped by getting its technical men in association 
with technical men of other industries and other groups in order that 
they can compare information. 

This has been the cause, for example, of the development of such 
organizations as the American Institute of, shall we say, Chemical 
Engineering, or Electrical Engineering or Mechanical Engineering, 
where individuals concerned with the same type of problem get to- 
gether, discuss their mutual problems, the techniques that they have 
found of importance in answering their problems, with the result that 
all of the industrial organizations associated with that particular type 
of engineering have found it possible to grow more rapidly. This has 
been found of more value to them than the attempt to guard with 
special tightness the technical secrets that they have in hand. 

This, I think one will find that the industries will agree, has been 
one of the very important developments in national industrial relation- 
ships during the past couple of generations. 

_ Now, I have given that particularly with reference to the matter of 
industrial secrets. I can go back and relate it to the question of 
scientific advance. 
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Fifty years ago it was the common practice in science for man t 
put a trademark, so to speak, on a certain aspect of science which he 
himself had started to investigate. If he would publish a paper : 
was notice to his scientific colleagues that this was his little piriv, 
province and that other people should keep off the ground and le 
him develop it and see what he could do. 

This is a point of view which has almost completely disappeared 
within the last generation. And it has disappeared because jt ha 
been found that the speed of advance has been much greater when a 
number of people approach the same problem from different Points 
of view and compare ideas so that each can contribute, can fill jp 
gaps in the other person’s information, and thus the informatio 

ws more rapidly. 

This has been found mutually so advantageous that it has becom 
the modern pattern of science, and the openness of information jn 
science is a part of this same process that has been going on with 
the development of patents in industry and so on. 

It has come in recent years, since World War II, also into the field 
even of national defense, which is perhaps the most sensitive field that 
we have, where the present standard is generally accepted that the 
things of fundamental scientific interest, meaning by ‘“fundamenta}” 
science the science which is basic to the development of various aspeets 
of weapons, will be made open, but one will retain for one’s self 
that is, for the welfare of the Nation, information with regard to the 
particular methods of application of this scientific knowledge which 
would involve special techniques for development of weapons or 
development of tactical use of weapons and things of that kind. 
These are things which are of such immediate importance to the 
Nation concerned that they will be maintained. 

But it is found profitable to compare notes on the broader level so | 
that one’s own scientists can make sure that they have available the 
best of modern information as they compare what they have with 
that which people in other nations have. 

Senator Hennincs. Well, Dr. Compton, if I may ask this question, 
it will perhaps lead you into a discussion of other aspects of this, 

Of course, we all know that we have to use the greatest care in 
protecting basic military secrets, and I do not think any of us who 
have the national interest and security in mind would believe in 
eliminating all secrecy requirements, but at the same time is it not 
generally agreed that scientific development and progress is most 
likely to occur in an atmosphere of freedom? 

Dr. Compton. That is true. 

Senator Hennrncs. With the free exchange, of course, of informa. 
tion, as you have suggested, and ideas. 

Now, in view of this, Dr. Compton, does not the overall problem 
here resolve itself to a great extent to deciding what must be kept 
secret for military purposes or in the national interest, and removing 
all restrictions on. all other scientific information? 

Dr. Compton. I think that does describe rather well what it 8 

A point that I would like to add to that, however, Mr. Senator, 
is that new problems are continually arising which have not been 
covered by considerations that have gone before. 

The example of nuclear fission is one in point, where, whateva 
may have been decided upon before as to the exchange of informs 
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tion, here is something new that was not considered as the rules were 
drawn up. And at that point it is necessary to depend upon the 
Jovalty and the wisdom of the people who are responsible for carry- 
ing on the investigations—in this case of nuclear fission—for handling 
wisely in the Nation’s interest 

Senator HENNINGs. Yes. 

Dr. Compton. What they do with the new information that they 
are bringing. , 

This is why I would like to come back again to the point that 
putting the responsibility for maintaining security in the hands of 
those who are responsible for socing that a job gets done is the prime 
guide, I should think, the prime principle on which this should be 

ndled. 

M anator Hennincs. By that you mean the officials of the uni- 
versities 

Dr. Compton. Or shall we say the officials of the Defense Depart- 

nt. 
 Geuitot Henninos. Or the Defense Department, or the given 
industry which may have a grant or a contract engaging in research, 
experimental, and developmental work? 

Dr. Compton. Yes; that is exactly what IT mean. 

Now, there is one precaution there. I have sensed throughout a 
long life that each particular group in society feels that it has a sort 
of priority on loyalty to the country. And this is obviously one of 
those things that is not true. 

One can understand how this is, for example, with a member of the 
Armed Forces who takes a loyalty pledge to defend the Constitution 
of the United States, and that has brought sharply to his attention 
the fact that he is responsible for defending the Nation. And he is 
apt as a result of that to feel that he has a guaranteed loyalty to the 
country which a Senator of the United States, who has not in the 
same sense necessarily taken that pledge, is not feeling. 

One forgets in that case that a man in political life has devoted 
himself to the welfare of the country. That is what he is living for. 

And in the same sense the person who is responsible for education 
has devoted himself to the growth of young men and young women, 
is likewise concerned with the growth of the country. 

And it applies to every profession that we consider an honorable 
part of the professions in the Nation’s interest. 

Senator HenninGs. You do not think, Dr. Compton, that teachers 
would be likely to be more loyal if they had to take loyalty oaths? 

Dr. Compton. I do not at all. If 1 were a person who is disloyal 
to the country——-God forbid—I would say that 

_ Henninas. That you would be very happy to take any 
oath? 

Dr. Compron. Taking a loyalty oath would be one of the first things 
I would be willing to do. 

Senator HeNNiNGs. It seems so self-evident. There has been a 
great deal of talk about it. 

We lawyers remember one of the leading cases, the Jehovah’s Wit- 
nesses case in California back in the early 1940’s, where ultimately 
the Supreme Court held, as you will recall I am sure, that the people 
of this religious cult or sect were not to be required to salute the flag 
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because it was inimical to their fundamental, basic religious under. 
standing. 

Of course, those of us here in the Senate and the House of Repre. 
sentatives do take an oath to defend and protect the Constitution of 
the United States. Those of us who have been in the military servic 
have taken the same oath. But I presume such an oath technically 
would probably last only for that period that you are in the servieg 
I do not know that that point has ever been raised. 

Dr. Compton, is it not a fact, too, that to some extent all areas of 
science do have military application or potential military application 
of one sort or another, so that if military use or potential military use 
is used as the only standard for determining what shall be classified 
then practically all scientific information might be classified? And jf 
this is done, would it not to an even conceivably calamitous extent 
impair all scientific progress and development in the country? 

Dr. Compton. [ think that is absolutely true. : 

If one had asked a generation ago what was the defense importance 
shall we say, of physics, it would have been difficult to point out ex. 
cept in minor, isolated examples as to how physics might have been 
concerned with the national defense. There would be an obvious 
answer to that now from many different points of view. 

But this can be said of any particular field of science, even, shall we 
say, that of archeology, or | am thinking, of paleobotany or zoology, 
where you are concerned with the knowledge of fossils. Even that 
kind of thing. One can imagine how this might become of really 
substantial importance in connection with problems of defense. 

Senator Hennines. I remember, Dr. Compton, beihg on the 
Foreign Affairs Committee of the House of Representatives back in 
the 1930’s, preceding the World War. During Benito Mussolini’s 
Libyan venture and invasion we came to consider the proposition of 
applying certain sanctions. One was oil. And we got down to other 
propositions. Then later came the Neutrality Act in 1939, where it 
was forbidden to ship to any belligerent arms, ammunition, or ma- 
terial of war. 

And you get into the vast question, which seems to have an obvious 
answer in modern war, that virtually everything is to one extent or 
another materiel of war in the broadest sense. 

Dr. Compton. Even food. 

Senator Henninas. I was about to say, that is certainly true of 
foodstuffs. 

Certainly during the American Civil War it was true of medicines; 
quinine, notably, because of the extent of malaria in the South at that 
time. Such things were in short supply and, indeed, even altogether 
lacking. It was a very serious problem. 

And so it goes. And food, in those days, too. 

Dr. Compton. I would like to go back to the question as to the 
unique place of defense problems as to the requirement of secrecy. 
This brings to my mind the fact that so far as even the defense of the 
United States, as meaning the security of our country, there we are 
concerned not only with, shall we say, arms and weapons, but we are 
concerned likewise with the strength of our neighbor nations, pat- 
ee of our allies, and those that are associated with the free 
world. 
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[ would say in that regard that our national defense, therefore, 
depends in my mind upon the strengthening of the entire free world 
and anything that affects the strength of the entire free world affects 

| likewise our problems of national defense. = 

When one thinks of it from that point of view, it becomes obvious 
that those who are concerned with the safety of the Nation are like- 
wise concerned with all of the problems associated with the develop- 
ment of society which says that any aspect of science is of bearing on 
this. ' 

This is one of the reasons why I would say that in enforcing or 
developing the principles of a security system, the reliance has to be 
on the individuals, the wisdom and the loyalty of the individuals, 
who are concerned with carrying out the projects for the development 


| of the Nation. 


Senator Henninas. Yes. And it should not be indiscriminate, 


| superficial inquiry or accusation here, there, or the other place, which 





tends to inhibit, which tends to frustrate, which tends to discourage 
so many men and certainly women nowadays in scientific pursuits. 

Dr. Comrron. Might I just illustrate that? One of the real diffi- 
culties that has come in connection with the development of the 
scientific aspects of national defense has been the question of clearance 
for work on something. 

This has become really a highly organized—I think I would describe 
it as a ‘bureaucratic’? matter, in which there is a significant. part of 
the responsibility put in the hands of bureaus which have their own 
interests involved quite independent of the interests of advancing the 
scientific knowledge that may be the concern of groups. 

The result is that if an individual is already, shall we say, engaged 
in scientific studies in a defense department on the east coast, and if 
it seems desirable for the progress of the studies for this individual to 
be transferred to the west coast, it takes a long time for the clearance 
that he has on the east coast normally to be made available to him 
for work on the west coast. And this is 

Senator Henninas. Of this same country? 

Dr. Compton. Of this same country. 

Senator Hennincs. That exists today? 

Dr. Compton. That exists today; yes. This is the kind of prob- 
lem, this is the kind of thing which I am pointing at when I say I 
think the responsibility for the security problem must be in the hands 
of those who are responsible for getting the job done. 

Senator Henninas. If it is necessary, Dr. Compton, in the national 
interest, for the national safety, that a man or woman be transferred 
from New York to Los Angeles, and if time is an important factor or 
element in this development, whatever project it may be, there is 
likely to be considerable delay between what might ordinarily be a 
6-hour airplane flight to the west coast and the time that person must 
await clearance once he reaches the west coast to go to work? 

Dr. Compton. I would take this as a typical example: Suppose a 
man is employed by the National Bureau of Standards on study of a 
problem in radioactivity. He will presumably have been cleared for 
work on this problem in Washington on this job. We may well sup- 
pose that in Los Alamos there comes to be a problem which needs 
investigation by a person of his ability, and the director of the Los 
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Alamos scientific laboratory makes arrangements with the Directo; 
of the Bureau of Standards to have this man transferred. 

But before he can be transferred, he will have to go through channel | 
of clearance which will involve perhaps many weeks before the transfer | 
can be made. And it may well be that his usefulness is over, that the | 
job which he was supposed to do will already have been done by 
some other method with the expenditure of considerably more timp | 
and effort. 

This is the kind of thing to which I refer as the security techniques 
frequently destroying their own objective, because they become too 
highly organized. 

This seems to me to be at the moment one of the major problems 
that we face as a nation in connection with the security problem— | 
namely, making it possible to make available to the part of the Nation 
involved the skills of people in other parts of the Nation, but, more 
generally, developing our security system in such a way that the 
essentials of secrecy insofar as they are essential can be maintained 
while transfers are made of individuals from one place to another for 
work. 

Senator Hennincs. Would that not seem to indicate, as you haye 
said, Dr. Compton, the need for better organization of the security | 
system and also a greater centralization of it? 

Dr. Compron. A greater centralization, but with this thing kept 
in mind: That the responsibility for getting the job done is the thing 
that must be maintained as the matter of top importance. 

The difficulty that I see there is that frequently the responsibility 
for maintaining secrecy is put ahead of the responsibility for getting 
the job done, so that the individual who is, or the office, shall I say, 
rather than the individual, that is responsible for maintaining secrecy | 
may make it impossible for the office responsible for getting a job done 
to pet its work accomplished. 

think this involves an organization where the first priority is put 
on getting done the job that is considered in the Nation’s interest. 
I would personally like to see an office of security so developed that 
it can be used as a source of reference and advice to the individuals 
who are concerned with getting jobs done, so that 

Senator Hennrinos. In the nature of a general clearinghouse for 
secrecy and security? 

Dr. Compton. And authorization and counsel, shall we say. 
Because it is necessary. There are those, who have had experience 
with the developing of secrecy, with know how to do this in sucha 
way as to interfere less than a secrecy development which is set up 
without consideration of previous experience. I have seen that 
happen. 

I know that those who are skilled in the art of maintaining security 
with the Nation’s interest at heart can accomplish the essentials of 
security more efficiently than those who take it without such 
experience. 





So if we put the responsibility for maintaining appropriate security | 


in the hands of those who are responsible for getting a job done, they 
should have available to them the counsel of those who are experienced 
in the techniques of security. 


Senator Hennines. And would it be going too far to say, in the | 
light of that, Dr. Compton, that in many of the installations, projects, 
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or at least in some of them, the matter of security is in the hands of 
teurs——— 
Dr. Compron. That is true. 

Senator Hunnines. Who do not know very much about it and who 
take a great deal of time, probably, in learning very little, when a 
thorough and complete security check has already been made? 

Dr. Compton. Let me take an example. I was for a number of 
years the chancellor at Washington University. I would have the 
yroblem of maintaining an adequate manner of insuring myself of the 
oyalty of the people who are working on problems, especially the 
sensitive problems of national defense, in my university. And yet I 
want to have this matter of maintaining my own confidence of the 
loyalty done in such a way as to interfere as little as possible with the 
free flow of information. 

Now, how am I to do this? 

I may as the chancellor of the university have had some experience 
in that field, but I would feel greatly strengthened if I had available 
the professional counsel and advice of people from security organiza- 
tions such as the FBI or the military intelligence or groups of that 
kind who have been accustomed to dealing with this problem. But 
I would feel, nevertheless, that I am in a better position than they 
would be to weigh the evidence in one way or another with regard to 
the specific individual in my own university as to whether these are 
persons on whom I should rely or should not rely in maintaining my 
organization. 

this is the kind of thing that I would illustrate. But it applies 
not only within a university; it applies likewise to industrial research 
organizations and any other group that you may think of. 

Senator Hennines. Yes. 

Dr. Compton. Even within the Army itself. 

So it would seem to me that, to come back again even at the cost of 
repeating a fact, the important thing is to put the responsibility for 
seeing that the appropriate techniques of security are maintained in 
the hands of the person responsible for getting the job done, but that 
he should have available to him as a service organization, if you wish, 
the counsel from the security organizations that the Government will 
have developed here and there. 

Senator HENNINGS. Yes. 

Dr. Compton. I am trying to indicate that there is a place for a 
bureaucratic security kind of thing, but it should not be in the domi- 
nant position. It should be in the position of a service role rather 
than of a determinant. 

Senator Henninas. It is really collateral, is it not? 

Dr. Compton. Yes, it is. 

Senator Hennines. When you get down to it? 

Dr. Compton. I think that is correct. 

Senator HenniNGs. Essential, but collateral? 

Dr. Compton. Yes, I think that describes it accurately. 

Senator Hennineas. Dr. Compton, do you not agree that, aside 
from impeding scientific development and progress, undue restrictions 
on the dissemination of scientific information may also violate the 
people’s right to know, if we may use that phrase, by keeping from 
them information that might be necessary before they can intelli- 
gently exercise their own right of self-government? 
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Dr. Compton. I am sure that that is true. 


Senator Hennines. Without the facts, we cannot, in the highest | 


sense, have a self-governing body politic, can we? 

Dr. Compton. I think that is true. I am sure that is true. 

Senator Hennines. I am not talking about secrets relating tp 
national defense, of course. 

Dr. Compton. There is one problem that you referred to in your 
first statement, Mr. Senator, that I would like to comment on in that 
regard. That is, for example, the question of the information aygjl. 
able concerning fallout. 

Senator Hennines. I am very glad that you mentioned this falloy, 
question, Dr. Compton, because I was going to try to get to it. ]j 


has been very disturbing to all of us who know nothing about it except | 


what we read—and we read and are confused indeed, by one authority 
after the other. We do know in our own city of St. Louis we were said 
to have had the highest percentage in the Nation in the milk. 

Dr. Compton. Yes. 

Senator Hennines. What are we to believe about that, Dr. Comp. 
ton? What can and should the people do? What can and should 
the Government do? 

Dr. Compton. Well, may I explain that? One of the real diff. 
culties here—and this is a problem, may I say, in which I have 
certain but not very high degree of professional competence. It js 
however, something with which I have been associated since the be. 
ginning of the problem. I have naturally followed the question of 
the fallout because it has been a part of my past experience. A major 
part of the difficulty in this regard is the fact that the scientific ip- 
formation is only gradually being accumulated and is not yet adequate 
to give precise and sure answers to the different questions concerned, 

This relates particularly to the matter of the question of what is 
the allowable amount of strontium 90 that the human body can safely 
tolerate? , 

As I look back in my own experience—— 

Senator Henninos. Is the question as to strontium 90 being cum- 
lative in the bone marrow, for example, one phase of this? 

Dr. Compton. Yes. And one of the particular points here is the 
question as to precisely where in the bone does the strontium 
accumulate. 

It was assumed to begin with that strontium in the bone would 
have the same type of physiological effect as would radium in the 
bone, and yet when one investigates it more closely the two are not 
strictly comparable, because the action of radium is due to alpha 
particles which are particles whose action occurs within a very small 
distance from the point of the radium, a matter of fractions of a milli- 
meter, whereas in the case of strontium the physiological effect is 
due to beta particles that are emitted by the strontium, and the range 
of the beta particles in human tissue 

Senator Henninos. That is theta? 





Dr. Compton. Beta. The range of the beta particles is roughly | 


10 times as great as that of the alpha particles. This makes a sub- 
stantial difference in the range over which the damage is done. | 

One cannot compare directly the effects, therefore, of radium with 
those of strontium. 
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It is a gradual appreciation of this difference which has not even 

highest | yet been thoroughly checked by experiments on animals that has led 

| %o uncertainty as to just what the amount of damage to be done by 

*. strontium is, even though we have pretty good evidence on the damage 
ating jp | that is done by radium. 

Senator Henninas. Well, Dr. Compton, most of us, of course, are 
in your| infants in terms of discussing such matters or having any knowledge 
Nn inthe of them. We are untrained. We have no knowledge of the factors 
On avail. involved, of the accuracy of the reports we are given. 

Some very alarmist statements are made about them. I should 
is falloy, | not say “alarmist.’’ Perhaps “alarming” is a better word. 

O it. It But what should we do about this, in your opinion? 


it except | Ihave people every day ask me, ‘‘How about this fallout? What is it 

uthority | doing to our children? What is it doing to the next generation?” 

vere said Strangely, they do not seem to be so much worried about them- 

c selves as they are about their children—and that is not so strange, 
either. 

*, Comp- But what are most of us, who are not trained in science or its appli- 


d should | cation, to say and do about it? 
It is a problem I think that has been very disturbing to some of us 
eal diff.| here in the National Government. 
[ have g Dr. Compton. Well, now, it seems to me that you have put your 
2. Itis,| finger on the one essential point—namely, that what information there 
» the be. isshould be made available. And that means freedom of information. 
estion of But I would likewise emphasize this: It has long been recognized 
Amajor| within the medical fraternity that it is unwise to put forward in- 
ntific in.| formation that has not been thoroughly verified. because it leads tc 
idequate} unnecessary hopes or unnecessary fears. 
ncerned. | Senator Henninas. We. of the laiety see this day after day, just 
what is} as some of us who by profession are lawyers see extreme, sometimes 
an safely| absurd, statements made by lawyers. We have some basis for judging 
"| those things. We see many doctors going to medical conventions and 
meetings issuing statements or making speeches seemingly, obviously, 
ig cumu-| intended for front-page treatment by the newspapers. 
Dr. Compton. Yes. 


re is the Senator Henninas. Dr. so-and-so, who has never been heard of 

trontium | before, has discovered that thus-and-so causes this, that or the other 
thing. 

1e would There was an article in one of the newspapers here the other day 


n in the about the soil and runoff of water up near Hagerstown, Md., as bear- 
yarenot| ing some relationship to cancer. 
to alpha Now, the newspapers are replete, it seems to some of us, with these 
ry small statements and theories and views of one group or one individual or 
familli-| another. And I think the average man or woman in today’s uncertain 
effect is_ and somewhat tenuous state of existence is constantly being bom- 
he range barded by pseudoscientific statements—to use the common parlance, 
half-baked medical pronouncements. You begin to think, “What on 
| earth is happening? Whom are we to believe? Where is the truth?” 


roughly | Now, the other day the Washington newspapers—at least one of 
sa sub-| them I recall—headlined that St. Louis had the highest percentage of 
ne. radioactive isotopes in milk. And so it goes. | 

um with As a scientist to a layman, you have already partially answered 


that question, but what are some of us who are charged with the re- 
sponsibility to say? 
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A woman comes to me and says, “Why don’t you do somethiy 
about this fallout? It is going to ruin, destroy our children in generg 
tions to come.”’ , 

‘“‘What am I to do? I don’t know anything about it.” 

‘‘Why don’t you know something about it? Isn’t that part 9 
your job?” 

“Well, we’re trying to find out.” 

“Well, it’s about time you found out, isn’t it?” 

How can we find out? We find out from the newspapers, the 
magazines. 

Dr. Compton. May I suggest that 

Senator Henninos. I have not had it suggested quite as bluntly gg 
that, but I am sure a lot of people think about that and wonde 





‘‘What are you fellows doing up there? Don’t you know anything | 


about what is going on?” 

Dr. Compron. May I remind the committee that there exists q 
scientific adviser to the Government in the National Academy of 
Sciences and that one of the standard and probably wise procedures 
in the present case, where there is so much uncertainty on the sciep. 
tific basis, I should think would be to ask the National Academy of 


Sciences to take this matter under advisement and report back to the | 


Government perhaps at regular intervals in the present case, 

Senator Hennincs. Do you know whether that has been done 
Dr. Compton? 

Dr. Compton. I know the problem is at a certain stage of considerg- 
tion, but-——— 

Senator HenninoGs. Yes. 

Dr. Compton. But I do not know exactly what the stage 1s. 

At the moment I do know the National Academy of Sciences has 
the question of fallout under study, and its implications, but I do not 
know how thoroughly or into what aspects it has gone. 

I should think a discussion, for example, between your committee 
and representatives of the Academy as to what kind of information it 
would be possible to put into the hands of the public and into the 
hands particularly of the Government might be a wise procedure. 

Senator HenninGs. I appreciate that suggestion very much, Dr, 
Compton, and I assure you that we will pursue it. 

Dr. Compton. I can assure you-—— 

Senator HennINGs. I am aware that there are not any final answers 
to many questions in an age of accelerated scientific progress and 
growth, just as we are aware here that there are a good many problems 
that may be indeed insoluble in our time. 

It is the American habit of thought, it seems to me, to think of most 
problems and questions as being necessarily soluble in our time—that 
we have got to solve this, if not tomorrow, next week, or within some 
period of time. 

It seems to me more and more as I go along in Government work 
that a lot of things do not lend themselves to absolutes. Certainly 
this may be one. 

Dr. Compton. Mr. Senator, if I may divert attention for the 
moment to just a little aspect of this of which you are speaking, | 
would like to call attention to the fact that in this matter of fallout 


and its effects, there are problems associated with human genetics. | 


And these are problems which take generations to solve. 
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mething Senator HENNINGs. Yes. ; 
\gener,,| Dr. Compron. That this was true was recognized by those of us 
| who were concerned with the development of the atomic energy 
roblems back as early as 1941. ' 

Part of We initiated at that time a very intensive program of study of the 
effects of radiation particularly with relation to genetics, realizing 
that this is something that should have been started years before but 
that there was nothing one could do better than start it at that time. 

ers, the This work has been carried on by the Atomic Energy Commission 
following the development that I initiated under the Manhattan 
District in 1941 and has been going on for some length of time. 
untly ag But it still requires generations to get the work done, and, as you 
Wonder, | say, you cannot get the answers now, but you can get as good answers 
nything | as you know how to get at the present time, and that is the best we 
' can do. 
eXists a I would likewise emphasize a point which you have already brought 
lemy of | out, that in questions of this kind there are frequently special interests 
cedures | involved, as, for example, in the importance of a news story as exciting 
1€ scien- the public interest or the advance of certain particular interests of, 
demy of shall we say, even international political type that are involved. 
kK to the These may serve to distort even interpretations of scientific results. 
These are things which make it necessary, as you have already 
n done, indicated, that the scientific information that we collect and give to 
the public shall be as far as is humanly possible free from bias and 
msidera- represent the wisest conclusions to which we can come. 
Senator HenninGs. Dr. Compton, to turn to another matter, there 
is much discussion in the press about Project Argus—during which, 
3. as you know, three atomic bombs were exploded at an altitude of 
nces has | some 300 miles. These detonations took place last fall I think. 
[ do not | As I understand it, they were highly classified and not made public 
/ until the New York Times printed a story about them approximately 
mmittee a month ago. 


| 


lation it Dr. Compton. Yes. 

into the Senator Hennincs. Now we have heard a good many comments, 
lure. all of us, about the Project Argus, ranging from the statement that 
ich, Dr. it represented just another example of needless and useless secrecy, 


to the statement that the revelation of the information about Project 
Argus was a breach of security. 
answers o you feel that you are free or would you care to comment at all 
ess and on the Project Argus in connection with our present discussion of 
roblems secrecy and its relation to science? 
Dr. Compron. Mr. Senator, may I comment that with regard to 
of most the Project Argus, I will have more information after certain papers 


1e—that are read at the National Academy of Sciences tomorrow morning. 

in some But at the present I will have to answer on the basis of what I 
happen to know, and a part of this has come from classified sources, 

nt work but I will do my best to state what I can in connection with it. I do 

ertainly | not think there is anything that I have that will be itself classified in 

| what I shall be saying here. 

for the Senator Hunnincs. I am sure we trust your judgment as to that, 

aking! Dr. Compton. 

f fallout Dr. Compton. In the first place, so far as the scientific side is 


renetics, | concerned, there was very good reason for hoping that the explosion 
| Of these bombs at high altitude might give information that would be 
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important from a defense point of view. As it turned out, the im. 
portance from the defense point of view was perhaps such that th 


hope there was too high. But from the scientific point of view the | 


experiments have given a remarkable amount of useful information jy 
the development particularly of the science of cosmic rays, which jg 
something with which I myself have been associated, and that wij 
form an important part of the discussion at the National Academy of 
Sciences tomorrow morning. 

With regard to the question of security breaches, possible securit 
breaches, I do not know enough about the technical aspect of that to 
know whether it was a breach of security or not. 

But I do know that from the point of view of the international 
political situation it was a matter which was very sensitive indeed, and 
it would seem to me to have been extremely unwise for the newspapers 
to have released this story without consulting thoroughly with the 
State Department and the Defense Department before. 

Senator Henninos. For clearance? 

Dr. Compton. It has been the custom of many of us associated 
with problems of this kind to deal with the newspapers on a matter of 
mutual confidence, under the understanding that the newsmen, who 
eventually must make use of the information, are kept informed as to 
what is going on, with the idea that the information will not be re. 
leased until it has been approved by the appropriate authorities that 
the news should be released. 

Without knowing the details of the present situation between the 
sources and the newsmen themselves, it would appear that this news 
break occurred at a time which was somewhat premature for the 
interests of those concerned in the Government. 

The fact that there was something here of real importance is 
obvious from this: That there was a test of atomic bombs made at a 
time when the nations were alert to the fact whether such tests could 
be detected was important. And the fact became apparent that tests 
could be carried on above the atmosphere in such a way that they 
would not be detected, that they actually were not detected, by other 
nations. 

That itself was an event of substantial interest and bearing on the 
question of the detectability of tests which is at the time under dis- 
cussion at Geneva. 

So the fact that this was a matter of some international importance 
in our international procedures was obvious. 

Might I add at this point, not touching directly on the question of 
the Argus tests, I have had a feeling that one of our major problems 
with regard to national security is that of persons associated with 
collecting of news or who are concerned with writing of interesting 
articles or books. There has seemed to be a kind of game going on 
analogous to a chess game, in which the writers are interested in seeing 
what they can interpret out of published information in the way of 
the aims of the Defense Department or of the State Department, tak- 
ing what published information—and, therefore, declassified informa- 
tion—leads in the way of implications to the purposes of the Defense 
and State Departments. 

This seems to me to be a very dangerous sort of game. And 4 
reason why it is dangerous is this: That those involved in carrying 


on the game are themselves experts. They are always men who have | 
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the im. had a good deal of experience in political or defense matters and very 
that the frequently have had contacts, have actually been in places where they 
‘lew the | pave used classified information not generally open to the public. 





ation in | They may not consciously realize that they are making use of that 

which is | glassified information but cannot actually avoid having their inter- 

hat will | pretations make use of that kind of information. 

demy of | Senator Hrenninas. Do you not think, Dr. Compton, that one 

reason some of us would rather not have possession of secret or classi- 

Security fied information is that we might predicate certain statements or 

‘that to arguments on the Senate floor on such secret or classified information? 
4 The human mind at the time might not be aware it is using something 

national that was developed as a result of secret or classified information? 

eed, and Dr. Compton. I have myself 

Spapers | Senator HENNINGsS. It is sometimes hard to draw that fine line. It 


vith the | js very difficult. 
Dr. Compton. I have myself at times avoided getting classified 
information in order that I might be sure that I do not use it 





sociated Senator Henninas. I am sure you have. 

ater of Dr. Compron. Without understanding. So I understand what 
en, who you have in mind. 

ed as to | Senator Hennines. Having known you for so long, I know what an 
t be re. | exceedingly careful man you are. 

les that But putting such information in the hands of men who cannot 


always delineate between what they have heard as a matter of rumor 
een the and what they have learned in confidence is a difficult thing, is it not? 
NS News Dr. Compron. It is. 


for the Senator HenninGs. It is almost asking too much of the finite mind 
to confine itself strictly. When you know a fact and also something 
ANCE Is that is secret that completely demolishes that fact, you have quite a 
de ata | problem. 
ts could | Well, Dr. Compton, I know that you have a 12:30 lunch appoint- 
‘at tests ment. And I realize that we could, with the greatest profit and ad- 
at they vantage to ourselves and for the record of this committee, listen to 
y other you discuss the matter for many, many hours and for many days, 
and still continue to learn and to be enlightened. 
on the But bearing in mind your own commitments and your generosity 
der dis- with your time in coming here during the meetings of the society 
which you are now attending, may I ask you, sir, if you would like 
ortance to sum up or if there are any other points, and I am sure there are a 
number, that you would be good enough to illuminate for us and dis- 
stion of cuss for us. We do not want to impose upon your time. 
roblems Dr. Compton. May I then, Mr. Senator, summarize certain of the 
od with points which I have been wanting to bring out? 
presting First I would point out the essential importance of freedom of 
oing on information for the advancement of knowledge. It is exceedingly 
n Seeing important, and I have tried to bring out some of the considerations 
way of that involve that. 
nt, tak- | This freedom of information, exchange of ideas with regard both 
ae to technical details and such things as the reasons why one needs 
efense 


information is all-important in bringing about the interest in carrying 
on investigations, the importance of emphasizing the importance, for 
And 4 example, of science, and the importance of bringing young men into 
arrying | the field of activity of science. 

no have | , 
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So I have been indicating reasons why I consider the freedom of 


information of importance in the advance of science and in the advance | 


of the Nation’s welfare. 

I have been concerned, however, also with the question as to hoy 
the problems of security and secrecy which are essential to certain 
aspects of the Nation’s activity can appropriately be fitted togethe 
with the advance of knowledge so that we can function most effec. 
tively as a national enterprise. 

In that regard I have tried to emphasize the importance of unifyin 
the responsibility for getting jobs done with the responsibility for 
seeing that the security is maintained. 

In that regard I have emphasized the fact that the dominant 
responsibility for the maintenance of the security in a project, a ng. 
tional project, should be left in the hands of those who are responsible 
for achieving the accomplishment of a desired objective with which 
that project is concerned, whether that project be a matter of educa- 
tion, a matter of defense research, or even such things as international 
political discussions. 

I have felt that that can be done in such a way that while the re. 
sponsibility for carrying on a job is left in the hands of a certain in- 


dividual that individual should have available the advice and counsel | 


of those who are concerned primarily with the maintenance of security, 

That kind of combination—putting the prime responsibility in the 
hands of an operator who is doing the job and a correlative respon- 
sibility in the hands of the security agency—seems to me a feasible 
procedure of doing things. 

Those are specific matters that I have wanted particularly to bring 
to your attention. 

I appreciate greatly the opportunity to make this statement. 

Senator Henninecs. Dr. Compton, we are greatly indebted to you 
as one of our foremost Americans, a great man of your time, who has 
responded twice to the invitation of this Subcommittee on Constitu- 
tional Rights. You have on both occasions come prepared and have 
devoted a great deal of time and effort to the preparation of a thought- 
ful, useful, and challenging statement. 

And I want to thank you very much, too, Mrs. Compton, for honor- 
ing us with your presence today. 

And we wish for you, Dr. Compton, during this meeting, all that 
you expect of it. 

Dr. Compton. Thank you very much. 

Senator Hennines. We know you are going to contribute greatly. 

(Whereupon, at 12:16 p.m., the subcommittee was recessed, subject 
to the call of the Chair.) 
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APPENDIX 


SURVEY OF AMERICAN NOBEL PRIZE WINNING 
SCIENTISTS 


Lerten From Senator Tuomas C. Henninos, Jr., CuoarnrMan or Senate Sus- 
COMMITTEE ON CONSTITUTIONAL RiGcuts, TO ALL Living AMERICAN WINNERS 
or THE NOBEL PRIZE IN SCIENCE 

Marcu 2, 1959. 

DEAR : As part of a broad study of the subject of freedom of information, 
the Senate Subcommittee on Constitutional Rights is seeking to determine what 
effect, if any, restrictions on the free exchange of information have had on 
scientific development and progress in this country. 

In view of your broad background of experience and knowledge, and position of 
eminence in the scientific community, the subcommittee would welcome an 
expression of your views on this highly important subject. 

our statement should prove very valuable to the subcommittee in its work, 
and will be included in the record of the subcommittee’s study. 

Sincerely yours, 





Tuomas C. HENNINGs, Jr., Chairman. 


INDEX oF NoBEL PrRiIzE WINNING SCIENTISTS 














Name Year Subject Page 
Dict inson W. Richards, Jr_---- 1956 Medicine and physiology-_-_--_- 25 
ER lia as 1956 TRE. «ic ccmenttbian tects 26 
Walter H. Prattain_-_-_-.----- eee Liewns Wie cinthenmacecinneneeblee 27 
William B. Shockley____-_---- 1906 Bows. OO ee es Oe ae Ce 29 
Vincent du Virneaud _ __-__---- 1955 CIN 5 wsdinsincdamamniede 28 
Polvkarp Kusch............-- OD. Em iis: -a'sn se ban te etcanta aitepenae 29 
Themes H. Weller............ 1954 Medicine and physiology----- 29 
Frits A. Lipmann..........-- wee. loncue Glas hex Scheaciaides qoeiats 33 
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Edwin M. McMillan_...._..--| 1951 CR oii itseons aes: 36 
0 ee 2 a Ms wisn snac cies salaseeenin alec ethdlatat 35 
Edward Calvin Kendall--_----- 1950 Medicine and physiology -- ---- 36 
Percy W. FP ridgman_-_-__-_---- 1946 POE os na eek ae. 37 
CO ee 1943 Medicine and physiology - - --- 38 
OO). 0 =a 1934 |...-- Gh .nrlbdannscenhadian 38 
eee ee 1934 |..--.- M6 i hbo caw aiewed 38 
Rapes &, Uley.............- 1934 CID nek aciatitonshollnn 39 


DICKINSON W. RICHARDS, M.D. 


CoLuMBIA UNIVERSITY, 
CoLLEGE OF PHYSICIANS AND SURGEONS, 
DEPARTMENT OF MEDICINE, 
March 16, 1959. 


Hon. Taomas C. Henninas, Jr., 
Chairman, Subcommittee on Constitutional Rights of the Senate Committee on the 
Judiciary, U.S. Senate, Washington, D.C. 


Dear Senator HeNniNGs: I appreciate very much your courteous letter of 
March 2, inviting me to express my views on the effect which restrictions on the 


m3 exchange of information has had on scientific development and progress in 
this country. 


25 
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No one, I suppose, would question the general proposition that science, as well 
as every other branch of knowledge, cannot grow without intercommunication- 
by conveying to the individual thinker the data and concepts that he needs fo, 
the progress of his own creative effort—-wnether by books, correspondence z 
conversation; or that to have this creative effort as objective and as near "the 
truth as it can be, such intercommunication must be as free, unwarped, and wear 
peded as possible. Certainly in science, any such impedance acts as a detriment 
to the growth of knowledge. 

Over against this ideal situation must be placed the unhappy reality that at 
the present time considerations of national security require that certain new 
discoveries and new knowledge must be withheld from general publication, 

A just balance between these two opposing principles will be most difficult to 
achieve, with the situation changing from year to year, even from day to day: 
and one can appreciate the great problems which you and your committee have 
before you. 

My own experience in the matter of classified information is very slight. Mogt 
of my research has had to do with diseases of the heart and lungs, and the results 
have been free and open to all. When Dr. Andre Cournand and I were studying 
traumatic shock in World War II, and again in the Korean conflict, we were 
dealing to a minor extent with classified information, but our research pro*lems 
then were very specific, and the work was not greatly affected by restrictions jn 
exchange of information. 

In a broad sense, however, every scientist suffers when there is any restriction 
at any level, to the free exchange of knowledge. Except insofar as such restric. 
tions are alsolutely required by the exigencies of national defense, we believe 
that there should be no restrictions. We should like, for example, to have scien. 
tists from Russia and from China visit us freely and without hindrance, we should 
like to discuss with them problems of mutual interest, teach them and learn from 
them, we should like to have their young men come and live and work with us 
and if there should be a sufficient opportunity for our young men to learn, to have 
them go and work there. 

We are not afraid of this kind of exchange; and the reason for this is that we 
believe that, in the last analysis, our ideology is more powerful than theirs jg 
more productive of true scientific achievement, more conducive to the lasting 
good of the human race. 

Sincerely yours, 
Dickinson W. Ricnarps, M.D., 
Director, First Medical Division, Bellevue Hospital. 





2. DR. JOHN BARDEEN 


UNIVERSITETETS INSTITUT FOR TEORETISK Fysix, 
Copenhagen, Denmark, April 22, 1959, 
Hon. Tuomas C. HENNINGS, Jr., 
U.S. Senate, Washington, D.C. 


Dear SENATOR HeNnNiNGs: Thank you for the opportunity to comment on 
effects of restrictions on free exchange of scientific information on scientific 
development in this country. My own research and experience has been confined 
chiefly to applications of physics to the study of the properties of solid materials, 
In this field, exchange of information has been very free. Not only have there 
been few restrictions because of security requirements, but the many industrial 
laboratories doing research in this area usually publish their scientific findings 
without delay. As far as one can tell, there have to date been few restrictions 
imposed by other countries, so that the rapid progress made in this field in recent 
years has been international in scope. In particular, Russian scientists, who 
have been quite active in the physics of solids, publish their results and give 
reports of their work at international conferences. Thus, while I am unable to 
say very much from my own experience on the harmful effects of restrictions, I 
can say something on the positive side about the benefit of free exchange of 
information. Perhaps it may be of interest to review briefly the development of 
our knowledge about semiconductors, which have important applications in 
transistors and other electronic devices. 

The basic concepts of semiconductor science were developed in large part in 
the thirties by scientists in England, Germany, and Russia. Work in this coun- 


try at that time was confined largely to applications to electronic devices, in 
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which much important work was done. However, both here and abroad these 
applications were based on empirical art with little benefit from science. Since 
World War II, and particularly since 1948, as a result of research stimulated by 
the invention of the transition, there has been a tremendous increase in both our 
theoretical knowledge of semiconductors and in methods for purifying and process- 
ing materials. The gap between art and science is closing, so the designs of new 
devices are based much more on engineering of materials rather than cut and dry 
methods. What were once only intriguing theoretical possibilities on paper can 
now be made in the laboratory. W hile much remains to be done, progress mad» 
in both scientific developments and applications has been very great; much beyond 
what 1 thought possible in 1948, ; 7 

This progress has required the cooperative efforts of large numbers of physicists, 
chemists, metallurgists, and engineers in many different laboratories both here 
and abroad. Rapid exchange of information has been vital to this progress. 
What is done in one laboratory today may depend on results obtained in another 
jaboratory in a different part of the world only months before. For example, one 
of the most exciting developments of the past 3 years was made. by a physicist 
working in an industrial laboratory in Japan. His idea was soon taken up and is 
now being pursued by several laboratories in this country. 

With its very advanced technology, the United States is able to take best 
advantage of any new development ir the field. The most important thing is to 
spare no effort so that our country remains in front and does not lag behind. 
We then have nothing to fear and everything to gain from free exchange of scien- 
tific information. 

Sincerely yours, 
JoHN BARDEEN. 


3. DR. WALTER H. BRATTAIN 


Murray Hitz, N.J., March 18, 1959. 
Hon. Toomas C. HENNINGs, Jr., 
Chairman, Subcommittee on Constitutional Rights, 
U.S. Senate, Washington, D.C. 


My Dear SENATOR HENNINGs: In reply to your letter of March 2, I would 
like to make the following comments. Before 1939, this country had almost no 
restrictions on free exchange of scientific information. The only restrictions were 
those of private business regarding matters considered to be in the category of 
trade secrets and those of a personal nature in regard to premature disclosure of 
results of research work. Parallel with this we were a nation that offered asylum 
to independent and nonconformist thinking individuals. As a result, many out- 
standing European scientists accepted our hospitality. The large majority of 
them became good citizens and contributed immeasurably to our scientific 
strength. 

Compare the above situation with that after the war. The tendency then was 
to classify anything scientific that might possibly aid an enemy. Attempts were 
even made to restrict the flow of already published information. Parallel. with 
this we ceased to be a nation, that offered asylum to intellectuals from other 
nations. In the larger sense, we found it impossible to distinguish between the 
independent thinker or nonconformist and the doctrinaire Communist. We even 
reached the stage where other nations offered asylum to some of our own citizens 
who at least thought they were persecuted by this Nation. 

It would be difficult to say which is the cart and. which is the horse in this 
situation, but I think anybody would admit that these phenomena were very 
closely related; that*in a sense one implies the other. It also seems obvious that 
our behavior after the war did not help very much in eliminating or keeping out 
the-bad apples. They seemed to operate in spite of the restrictions. The re- 
restrictions after the war did, however, tend to reduce our scientific potential to 
the extent that it did discourage top scientific men who might otherwise have 
come to our country. 

Scientific discoveries or advances are generally made when the background 
knowledge has reached a level such that the new advance is just waiting for 
someone to see the light. Many times such breakthroughs are made by different 
people contemporaneously working independently of each other. One never 
knows just who is going to see the point or be inspired to do the key experiment. 
If we wish our Nation to keep abreast, the best procedure is to do our utmost 
to give all our scientific personnel unrestricted access to all fundamental scientific 
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results. I know of no means of doing this while, at the same time, restrictjp 
such information to a given nation. Moreover, any attempt to do the latte 
does invite retaliation on the part of others, meaning that our own scientists ine 
not get essential information from other parts of the world. We, as a nation 
have no monopoly of means to investigate the secrets of nature. , 

Even more fundamental to this matter is the whole philosophy of our politica) 
system. It seems to me that it is based primarily on the premise that if our 
citizens are well informed they will, under our system, take the a propriate 
political action and come to the right decision. However, we now find ourselyes 
in a very peculiar situation. Because of security restrictions that seemed quite 
justified in the atomic area, our Nation is faced with very momentous decisions 
and since our citizens do not have access to the essential information, the bagis 
on which our political system operates is undermined. All our citizens can do jg 
to trust that those of our elected officials who do have access to this information 
will make the right decision. Does anybody want to argue that our Foundin 
Fathers had any idea that the system they proposed would operate proper} 
very long under such conditions as these? y 

I would like to make a few specific comments in the area of classified infor. 
mation. Any intelligent individual must admit that it is necessary to do some 
of this, especially in present world conditions. Admitting this, the following 
comments appear self-evident to me. 

1. Security procedures of this nature depend greatly on the cooperation of loyal 
citizens. This cooperation cannot be forced, and when the procedures used are 
foolish, or appear to be so, one generally ceases to get the necessary cooperation 

2. Such procedures become less effective as the areas included are increased. 
If the program is to be effective, it must be held strictly to a very few, very im. 
portant areas. 

3. It only makes sense to classify information for limited periods of time. 
I believe we could save tremendously in paperwork if all stamps used in classifying 
material were required by law to include a date terminating the classification, 

Then at least positive action would be needed only in those cases where it 
became necessary to extend classification. 

4. The best security is that which attracts the least attention. All security 
personnel that operate like advertising agents should be fired. 

5. The purpose of classification is to keep the information out of the hands of 
those who do not need to know, but one must be very careful that one does not 
also keep it from those who really need it to do their job in furthering our national 
security. If it does the latter, then we have gained nothing. 

6. It just does not make sense to classify fundamental scientific information, 

As I read this over, I have a feeling that my comments are hardly adequate, 
I feel very strongly that most restrictions done in the name of national security 
turn out to be foolish. A few restrictions well considered in special areas make a 
lot of sense. However, the tendency always is to allow such activities to expand. 
As this happens the personnel involved expand, and it does not take much of this 
before what is being done becomes absurd, to say nothing about the tremendous 
obstruction it imposes on our normal ways of life. Nothing is gained if, in se- 
curing our western way of life, we lose what we are trying to secure. Don't 
kill the baby just to protect it from the kidnapers. 

Very truly yours, 
Wa ter H., Brarram, 





4, DR. VINCENT DU VIGNEAUD 


DEPARTMENT OF BIOCHEMISTRY, 
CorNELL UNiversity MeEpicaL COLLEGE, 
New York, N.Y., March 6, 1959. 
Hon. Tuomas C. HEennrnNas, Jr., 
Chairman, Subcommittee on Constitutional Rights, 
U.S. Senate, Washington, D.C. 


Dear Senator Henninos: I have no special contributions to make on the 
subject of your letter of March 2. 

In my own field of work I have not been affected by any secrecy problems. 
From a broad general standpoint, I believe that the least amount of secrecy, 
commensurate with military protection, is beneficial for the development of 
science in this country. 

Very truly yours, 
V. pu VIGNEAUD, 
Professor of Biochemistry. 
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5. DR. WILLIAM B. SHOCKLEY 


SHOCKLEY TRANSISTOR CorP., 
Mountain View, Calif., March 31, 1959. 
Hon. THOMAS C. HENNINGS, dr, 
Chairman, Subcommittee on Constitutional Rights, : 
Committee on the Judiciary, U.S. Senate, Washington, D.C. 


Dear SENATOR HENNINGS: The scope of the question posed in your letter of 
March 2, concerning restrictions of free exchange of information on scientific 
development and progress in this country, is a very serious one. However, in the 
semiconductor device field—in which I am chiefly occupied—very wise policies 
set down in 1948 have almost entirely eliminated restrictions of information 
flow from the point of view of military security. This leaves me in a position in 
which my comments on your question are based largely on hearsay and the reac- 
tions of others, rather than my own personal experience. The subject is so im- 
portant that I do not feel I should express a casual opinion based on second-hand 
impressions. At the present time it is not practical for me to spend time in 
order to develop a more definite viewpoint. s 

In the related area of industrial security I have some definite views. It is 
my impression that work in the semiconductor field in this country is materially 
slowed down by a lack of adequate dissemination of industrial information. 
As a result of this I am convinced there is a great deal of duplication of effort, 
and techniques are developed separately and secretly in many companies in a 
manner which does not utilize to a maximum the scientific manpower resources 
involved. I believe this situation is somewhat ameliorated by work carried on 
on Government contracts, which do result in the dissemination of information. 

I do not see how these problems can easily be answered and still preserve the 
virtues of the competitive industrial system we have in this country. 

Sincerely yours, 
W. SHOcKLEY. 





6. DR. POLYKARP KUSCH 


Co_uMBIA UNIVERSITY, 
DEPARTMENT OF PHYSICS, 
CoLtuMBIA RapIATION LABORATORY, 
New York, N.Y., March 26, 1959. 
Hon. Toomas C. HENNINGS, Jr., 
U.S. Senate, Committee on the Judiciary, Subcommittee on Constitutional Rights, 
Washington, D.C. 

Dear Senator Henninos: This letter is in response to your inquiry of March 2, 
1959, in which an opinion is solicited on the effect of free exchange of information 
on scientific development and progress in this country. 

Since I have not made a serious study of the issues that are involved I am unable 
to make an authoritative statement. It is my impression that restrictions on 
free information about the results of basic scientific research have in fact, been 
minimal. It is in the field of technology and applications that there has been a 
limited exchange of information. Since my own interests have not been in 
applied science I can hardly evaluate what the effects of limitations have been. I 
doubt, nevertheless, that the fund of basic scientific knowledge that is available 
in this country or our own rate of progress in building up the fund of basic knowl- 
edge would have been significantly enhanced by having no restrictions at all on 
the exchange of information in science and technology. 

Respectfully yours, 
P. Kuscu, Professor of Physics. 





7. THOMAS H. WELLER, M.D. 


Harvarp UNIvERsitTy, ScHoot or Pustic HEALTH, 


Boston, Mass., March 18, 1959. 
Hon. Toomas C. HENNINGs, Jr., 


Chairman, Subcommittee on Constitutional Rights, 
Committee on the Judiciary, U.S. Senate, Washington, D.C. 

Dear SENATOR HENNINGs: I am in receipt of your letter of March 2 requesting 
my opinion as to what effect, if any, restrictions on the free exchange of informa- 
tion have had on scientific development and progress in this country. 
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Although my own interests have been in areas dealing primarily with medicin 
and public health, and therefore not concerned with what one might call sensitive 
information, it is clear that in this period of cold war the very existence of md 
deep-seated political conflict has an adverse effect on scientific progress, For 
example, about 3 years ago two Chinese doctors isolated and cultured the Virug 
which causes the blinding disease, Trachoma. Word of this discovery reached 
the United States in the medical literature but was considered suspect by Most 
virologists, including myself. Then, 2 years ago a mission of British Scientists 
went to China and these men were convinced that the Trachoma virus had indeed 
been recovered. Word was quickly received in this country, but I am sure the 
political facts of life delayed progress here about 12 months. This episode ig not 
to be construed as being critical of one aspect of present foreign policy, but jg 
cited as an example of the delaying effect that political differences of any sort 
may have on the rapid development of scientific progress. 

It is to be noted that there has been marked improvement within recent months 
as regards the interchange of information between scientists in the health fields 
in the Soviet Union and in this country. In the past the flow of information 
has been in one direction only, for Soviet science had the wherewithall to duplicate 
and translate our publications. Only recently have we in the United States 
begun to develop a similar service. In another area one might mention the 
excellent and increasingly effective work being done by the various expert com. 
mittees of the World Health Organization; for the most part at such meetings 
one sees a completely free exchange of scientific information. 

Sincerely yours, 
Taomas H. WELLER, M.D., 
Richard Pearson Strong Professor of Tropical Public Health and Head of 
the Department. 





8. DR. SELMAN A. WAKSMAN 


Rutcers UNIVERsITy, 
INSTITUTE OF MIcROBIOLOGY, 
New Brunswick, N.J., March 13, 1959. 
Hon. Tuomas C. HENNINGs, Jr., 
U.S. Senate, Washington, D.C. 


My Dear Senator HEnntNcs: I greatly appreciate your courtesy in inviting 
me to present my views on the subject of the effect of restrictions on the free 
exchange of information upon scientific development and progress in this country, 


PERSONAL EXPERIENCES 


My own experiences have been limited entirely to the biological sciences, 
especially in the field of microbiology, and to a lesser extent to the fields of agri- 
cultural and medical sciences. I will, therefore, limit myself specifically to those 
fields in which I have definite information. I am, of course, also ruling out those 
problems that may have a bearing upon security measures. 

Through my official connections with national scientific societies, through my 
services during the war and afterward as consultant for various governmental 
agencies, through my collaboration with various industrial organizations, especi- 
ally in the field of antibiotics, I have had important contacts with various scientifie 
groups and numerous individual scientists to justify certain generalizations. 
Although I personally seldom found, both in my formal and informal contacts, 
any restriction in the free exchange of scientific information, various reports 
reached me that such was actually the case. This was true particularly of classified 
information during and immediately following the war years, and of certain 
exchanges of information with industrial organizations. The first can be explained 
by war necessity and by security measures, and the second by the highly compet- 
itive nature of the industrial field, when large sums may have to be spent in the 
development of new drugs, for example. 

I can do no better than to illustrate my own experiences by referring to my 
own special activities in the field of antibiotics. In 1939, or just 20 years ago, I 
undertook the study of a-group of chemical substances produced by microbes, 
later designated as antibiotics, and dubbed in the popular mind as miracle drugs. 
At that time there were known only two such compounds, namely pyocyanase, 
developed largely in Germany many years previously, and tyrothricin recently 
discovered in this country by Dr. R. Dubos at the Rockefeller Institute. Both 
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of these compounds received general attention and were well known both to the 
scientists and to the medical profession; there was certainly no limitation in the 
exchange of information pertaining to them. Unfortunately, these two antibiotic 
roducts of bacterial origin had rather limited practical usefulness because of 
their excessive toxicity. Aw Ei 

In 1940, two great discoveries in the field of antibiotics were announced. One 
was that made by Profs. E. Chain and H. Florey of Oxford University, England, 
that penicillin, described some 12 years previously by Alexander Fleming of 
London, had great potentialities as a therapeutic agent in the treatment of human 
infectious diseases. The other was the announcement from my own laboratory 
at the New Jersey Agricultural Experiment Station, Rutgers University, that 
the actinomycetes, a group of little known microbes offered great potentialities 
as producers of antibiotics that might become chemotherapeutic agents. These 
two announcements immediately attracted universal attention in this country. 

The U.S. Government and American industry spent huge sums of money in 
the development of penicillin; the immediate practical results thus obtained 
represented an ideal illustration of the great benefits to mankind to be derived 
from the intensive collaboration between the scientists, industry, and Government. 

The development of streptomycin is another illustration of the importance 
of such collaboration, although the path followed was strewn with much sharper 
thorns. Our discovery in 1940 of actinomycin, the first true antibiotic produced 
by actinomycetes, proved to lack immediate practical utilization; it was too 
toxic. Further search resulted In the discovery of streptothricin in 1942; this 
antibiotic possessed all the desirable properties of an ideal chemotherapeutic 
agent, especially one that would supplement penicillin; it immediately attracted 
attention from various scientific and industrial groups. The culture producing 
this antibiotic was distributed freely to all individua!s and organizations, through- 
out the free world, who were interested in working with it. Unfortunately, this an- 
tibiotic still proved to be somewhat toxic for unqualified use. The experience 
that we gained, however, from the work on streptothricin enables us to isolate, 
6 months later, the highly successful antibiotic streptomycin. In carrying out 
these investigations, I had to depend almost exclusively upon the limited funds 
provided by the Agricultural Experiment Station of Rutgers University, and 
to a more limited extent by one industrial organization (Merck & Co.). An 
application made to one of the U.S. Government agencies for support in un- 
dertaking this research was turned down; the reason given was that this work 
was purely theoretical in nature and did not appear to offer any practical po- 
tentialities. Fortunately, certain public-spirited organizations, notably the Com- 
monwealtn Fund of New York, and the Albert and Mary Lasker Foundation, 
came to our support, and made the continuation of our efforts possible. 

When we were successful in establishing the great potentialities of streptomycin 
in the treatment of numerous infectious diseases of man and animals, we ob- 
tained immediate collaboration of various scientists in the field cf medical re- 
search. Drs. C. Hinshaw and W. Feldman at the Mayo Clinic and numerous 
others came to our aid. Various industrial organizations, notably Merck & Co., 
and certain Government bodies, especially the Food and Drug Administration, 
became vitally interested. Although the discovery of streptomycin was originally 
covered by a patent assigned to Merck & Co., the authorities of Rutgers Univer- 
sity requested this company to give up its exclusive rignts to this patent so as 
to make it available to all those who were interested in its exploitation. Before 
long, namely about 1946, the whole industrial organization in this country and 
abroad was able to take full advantage of this discovery. This led to tremendous 
developments, which again represent an ideal illustration of the great benefits 
to be derived from the free exchange of scientific information. 

On the other hand, a good illustration of the failure of a discovery due to a lack 
of proper exchange of information is presented by ‘‘albomycin.” This antibiotic 
was announced in the Soviet Union in 1951; all sorts of claims were made con- 
cerning its practical usefulness. But the actual facts were veiled in secrecy. It 
took several years before it was elucidated that this antibiotic was nothing but a 
form of grisein which was discovered in my laboratories in 1946, or 5 years prior 
to its “rediscovery” in the Soviet Union. This fully justified my statement made 
in Science (March 29, 1957) that: 

“If ever isolationism has been dangerous in any field of science, if ever rapid 
development in such a field has required close international collaboration among 
different scientific groups, it has been particularly true of the study of antibiotics. 
The study of the formation, isolation, chemical identity, and biological activities 
of these microbial products requires rather specialized procedures in biology and 
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biochemistry. * * * One of the most striking illustrations of the need for Clos 
collaboration in this field was recently presented by the isolation in four differes, 
laboratories in the United States and in Western Europe of preparations wh 
on careful comparison, proved to represent the same chemical and biolo ct, 
entity. This could be established, not only by a comparison of the physical 9, 

chemical properties of the preparations, but even more simply by the pep 
organisms of kuown sensitivity to different antibiotics. Developments jp the 
case of grisein and albomycin would seem to provide an equally striking illustrs 
tion.”’ Py 

The conclusion was reached that: 

“Research on new antibiotics is engaged in at present throughout the Worl 
with such intensity that one must be able to compare cultures of organisms pr 
ducing such antibiotics, as well as the isolated substances themselves, if one jg : 
avoid needless duplication and great confusion. As long as no internatiogs 
center exists where such comparisons can be made, only close collaboration among 
scientific laboratories can make possible these essential comparisons. The repe 
titions and the frequently unjustified creation of ‘‘new species” of antibiotic. 
producing organisms and of “new antibiotics” can be avoided only by close g¢), | 
laboration among the scientific workers throughout the world. The “creation oj 
an International Antibiotics Board is also highly essential at the present time” 

The principles laid down in the development of penicillin and streptomyciy 
notably in the United States and Great Britain, have paved the way for th, 
tremendous cooperative efforts that followed in the field of antibiotics for iy 
improvement of humar. health in all the countries of the world. ' 


EXPERIENCES OF OTHERS 


One hears of various instances of the demoralizing and stultifying effeets 9; 
secrecy on scientific work. It is sufficient to cite the following illustrations: _ 

A highly secret investigation involved protection of human beings against th: 
possibility of the use of anthrax spores in bacteriological warfare and their cure jp 
case of such use. A competent group for this study was assembled. One of them 
the late Dr. Louis A. Julianelle, soon found that mice, infected with anthrax couli 
be cured by injections of penicillin. Security regulations prevented publicatio 
of this important finding. However, bacteriologists at the Mayo Clinic working 
without an official mandate and unhampered by Government-imposed secrecy, 
soon announced the same discovery to the newspapers and later published the 
results in a scientific journal. The policy of secrecy thus deprived Dr. Julianele 
of credit for his prior discovery and caused bitterness and frustration. 

Another secret investigation dealt with protection of man against the toxin of 
the castor bean, ricin, which was considered a possible agent of chemical warfare, 
While struggling with the difficult problem of immunization against this terrible 
poison, Dr. Michael Heidelberger and his group succeeded in getting much pure | 
preparations of ricin; two other laboratories actually crystallized it. At the end 
of the war, as the result of an address by a general, secrecy restrictions on this 
portion of the work were lifted. The investigators involved wrote up their work 
and sent it off for clearance, which was granted to one investigator. However, 
before the others had completed their papers, the restrictions were cm 
again. The first paper was published with the footnote stating in whose labon- 
tories ricin had been crystallized, but the biochemists who had actually achieved 
this were not allowed to describe their results or even tell anyone about it until 
another year or two had elapsed. 

Another comment that one frequently hears is that classification and other 
restrictions on the free exchange of scientific information has a most frightening 
effect on the scientific community at large. Many scientists feel such classification 
is wrong and unnecessary in most instances. This is evident at scientific meeting 
where personnel employed in classified areas complain of the unavailability of 
qualified people who will not join their ranks because they are conducting classified 
work. Another complaint is that because of the undesirable environment created 
that classification has the potential danger of hiding mediocrity. One has no way 
of knowing what the loss to the scientists of the Nation is in not having access W0 
information which is needlessly classified. 

It has been suggested that it would be desirable to establish a more decisive 
distinction in security classification between the Government’s efforts in the are 
of (a) research and (6) development. Thus, much, or possibly all, fundamental 
Government research might be freed of security restriction, whereas, of cours, 
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developmental research in many areas may have to remain classified for varying 

eriods of time. Although it is recognized that administrative problems may 
arise in connection with such separation, the benefit to basic research would be 
considerable. At the present time, even basic research endeavors of relatively 
low security classification, designated as “restricted, suffer from the restriction 
imposed in relation to public dissemination of accumulating information. These 
restrietions, i.€., clearance prior to public dissemination, appear to apply both 
to essentially unclassified research in Government installations as well as to un- 
classified research carried out in universities and industry under contractual ar- 
rangements with governmental agencies. These restrictions not only delay publi- 
cation and oral presentations of accumulating data, often to a point of critical 
disadvantage to the problem’s pursuit and the investigator’s stimulation and 
priority, but it also restricts the useful free discussion of work in progress on un- 
classified Government projects. — Delays of clearance of essentially unclassified 
scientific material due to administrative bottlenecks have led at times to an in- 
ability to present a paper at a certain scientific meeting, and discuss the material 
yntil clearance for publication has been obtained. It has discouraged a number 
of creative scientists from participation in ‘unclassified’? Government research 
contracts. : 

I hope that the data presented here will be of use to your committee in clarify- 
ing the problem of the effect of the restrictions on the free exchange of information 
upon the scientific development and progress in this country. 

Respectfully yours, 
SEtMAN A. WAKSMAN, 
Professor Emeritus. 





9. DR. FRITZ LIPMANN 


Tue RockKeEFeLLER INSTITUTE, 
New York, N.Y., March 5, 1959. 
Hon. Tuomas C. HennINGs, Jr., 
Chairman, Senate Committee on the Judiciary, Subcommittee on Constitutional 
Rights, Washington, D.C. 

Dear SENATOR HENNINGs: It is only possible for me to speak about the field of 
biochemistry in which I feel I have enough competence to offer an opinion. I 
think that this field is relatively little touched by restrictions on the freedom of 
information in scientific research. 

At one time, however, I was interested in and had a little contact with the work 
going on at the Chemical Warfare Center on the mechanism of the so-called nerve 
gas poisoning. Some of their work was published and showed that the poison 
attaches to the active center of an enzyme (enzymes are the biocstalysts that are 
responsible for the flow of metabolism in living beings). This has been very valua- 
ble in stimulating further work on the mechanism of enzyme action. In this con- 
nection, I have heard complaints from the very able workers at this center who 
worked on the problem of prevention of poisoning which dealt with the release of 
a fixed poison from an active enzyme center. It appeared that some of their most 
interesting results became obsolete and outdated because other groups in unre- 
stricted research freely published work on similar lines. 

This small and relatively unimportant episode shows that generally there is very 
little to gain in restriction. In a much worked-upon field, information will not 
remain secret for long, not because of leaks but because others will think on similar 
lines, This is how research works. Similar approaches generally develop in 
various places at one time and it is, at best, only a matter of time before restricted 
knowledge will become general knowledge. 

However, such instances damage the morale of the scientific worker, who rightly 
feels that his work should be recognized by his colleagues, and who is unhappy if 
he loses the acknowledgment of success due to some siuggishness in releasing and, 
indeed, restricting projects. 

I would summarize my impression of this problem with which, I have to em- 
phasize again, I have had very little contact, that it might be good to recognize 
that restrictions should be restricted to the really worthwhile items and should 
sometimes be handled very advisedly. 

Sincerely yours, 
Fritz LIPMANN. 
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10. DR. FELIX BLOCH 


STanForD UNIVERsITY, 
DEPARTMENT OF Puysics 
Stanford, Calif., April 16. 19 

Hon. Tuomas C. HENNINGs, Jr., a 

Chairman, Subcommittee on Constitutional Rights, 

U.S. Senate, Washington, D.C. 


Dear Senator HEnntnGs: I am sorry that I was not able to give an earlig 
reply to your letter of March 2, 1959. The question of the effect of restrictions on 


the free exchange of scientific information is a very important one. In order not 
to express a too one-sided opinion, it seemed advisable to me to solicit comments 


of some of my colleagues at Stanford and this took me some time. 
Broadly speaking, it has to be stated that a lack of free access to information is 


always and necessarily harmful to scientific progress. Modern science is a Coop. | 


erative enterprise in the sense that every advance is based upon previous work of 
others and that it frequently requires the knowledge of a large number of faetg 
’ 


collected in several laboratories over a prolonged period of time. One might | 


argue that it is sufficient, in any given phase of research, to be in possession of the 
relevant facts alone. The fallacy of this argument lies in the circumstance, tha 
it can rarely be determined in advance which selected part of the existing informa, 
tion will prove to belong to this category. It is often the combination of g 
parently uncorrelated data, the use of techniques, developed in other fields ang 
the stimulus, arising from the study of entirely different problems, which leads to 
new discoveries. The element of surprise is inherent in every major step forward 
and it is endangered by narrowing down the sources of information. 

To quote a specific example in which I have firsthand experience, I want to 
mention the circumstances under which I made the discovery of nuclear induction, 
My previous work had been in the field of atomic and nuclear physies and it was 
only my occupation with radar problems during the war which made me familia 
with the, then, highly restricted information of radio techniques. The discovery 
consisted in the application of these techniques to some properties of atomic 
nuclei and could not have been made without the knowledge of both. It occurred 
to me only because I worked fortuitously in one of the many small and 


separated compartments of war research which happened to contain the informs. | 


tion which I needed. 


The restrictions on scientific information, although vastly overdone even then, 


were understandable during the war, but they have been carried over into the 
postwar period and are still too effective. It is true that a considerable improve. 
ment has occurred in the past few vears but there exists the danger of a reversed 
development and there are still undesirable features in the present procedure, 
The principal weakness of the system is the manner in which the research ofa 
whole group is sometimes summarily classified without due regard to the necessity 


for classification. It would seem that classification is called for only if the work | 


is not only of direct military value but also if this value is quite immediate. To 
quote again an example, neither of these conditions was fulfilled in the case of 
Project Sherwood to achieve controlled thermonuclear reactions. Nevertheless, 
after having been taken over by the Atomic Energy Commission, it was classified, 
In spite of voices, advocating almost complete declassification, this was not 
achieved until January 1958. There is little doubt that this delay not only caused 
unnecessary duplication but that it also prevented men outside the project, but 
with interests in the field, to make contributions. 

There may be persons who admit the harm done to our own scientific progress, 
but feel that severe restrictions of our scientific information does even more harm 
to competing nations and is therefore to be welcomed. It would be difficult to 
discuss this argument on a rational basis but it certainly expresses a defeatist 
attitude and a lack of faith in the potentiality of American science which is not 
justified by its remarkable performance. 

Hoping that these remarks are of some value to you and with my best wishes for 
the successful work of your subcommittee, I am 

Very sincerely yours, 
Feuix Buiocu, 
Professor of Physics. 
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11. DR. GLENN T. SEABORG 


RADIATION LABORATORY, 
UNIVERSITY OF CALIFORNIA, 
Berkeley, Calif., April 2, 1959. 
Hon. Toomas C. Henninas, Jr., 97 : 
Chairman, Committee on the Judiciary, Subcommittee on Constitutional Rights, 
U.S. Senate, Washington, D.C. 


Sir: In sending you my comments on the role of free exchange of information 
in the progress of science, I shall confine myself to fundamental research which 
lays the groundwork for practical technological developments. 

[ think that if there is any conclusion upon which all scientists have complete 
agreement it is that exchange of information is vital for maximum progress and 
elimination of waste motion. Also, since, among human pursuits, science is 
almost unique in being immediately transferable across national boundaries, 
exchange of information must be considered on a global basis. As chairman of a 
committee of the United States Senate, you are properly concerned with the 
implications of free international exchange of information on our position as a 
Nation. Contrary to what one might guess, it is the nation in which science is 
already flourishing that stands to gain greatly. The probability that a new idea 
or development in methods can be exploited in generating new ideas and develop- 
ments is proportional to the number of receptive ears which hear about it and to 
the adequacy of facilities for doing something about it. 

There are two time-honored means by which information is exchanged in 
science. One of these is the large body of technical journals in which original 
research is published and disseminated. It is my opinion that this avenue of 
communication is now rather freely open on an international basis. 

The other general pathway is by direct exchange between individuals: Personal 
letters, attendance at scientific meetings, short visits, and long visits in which a 
scientist actually works in another laboratory for a period of months or years. 
It is here that I strongly feel we can and should do much better. The great im- 
portance of personal contact as an adjunct to publication could be discussed at 
length. I shall just touch on a couple of points. In the first place, there is 
often a great time lag in publication. It is important to know what people are 
thinking about and building now, as well as what the situation was a year or more 
in the past. I should also mention that an item of great importance may never 
get into print because its significance for the author’s particular purposes was 
minor. Finally, and of greatest consequence, is the fact that the true flavor of 
how a piece of work is done can seldom be tasted from the dry distillate of the 
published results. 

In this context, I would like to tell you of something in particular which is 
causing me considerable concern. This is the virtual absence of easy, direct 
communication with scientists of the Soviet Union. The publications avenue is, 
for us, severely cramped because of our general illiteracy in the Russian language. 
Russian scientists do not have the reciprocal problem because they virtually all 
read English and, in addition, have an efficient and comprehensive translating 
service. It is my considered opinion that we are being derelict in not taking the 
initiative in establishing broader means for direct contact and exchange on as 
informal a basis as possible. 

We should also take steps to establish similar relationships with all countries of 
the world, including Poland, Czechoslovakia, and China. If we do not get a 
proper perspective on the development of science in countries such as China, we 
shall not be able to act rationally and will surely suffer a rude awakening in the 
not-too-distant future. 

It should be plain to all that great national prestige is now associated with a 
nation’s vigor in fundamental research. It is important that we not only support 
our research adequately but also that we comport ourselves in accordance with the 
traditions of free inquiry and dissemination of knowledge. In recent years we 
have received extremely unfavorable publicity in the scientific community through 
our policies pertaining to visits by foreign nationals. Various visa restrictions, 
non-Communist oath requirements, and finger printing have been distasteful to 
scientists of Western Europe and have even restricted the entry of eminent 
scientists to the United States for the purpose of attending meetings. I think it 
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is fair to say that a whole generation of influential French scientists has grown y 
with a feeling of dislike for the United States because of these restrictions, 
number of international societies a few years ago had a rule that the United Sta 
was ‘“‘out of bounds” for meetings and, as far as I know, this may still be the Cage 
I do not know in detail how many of the travel restrictions have been eased but 
I do know that the belief in their existence is still doing its damage. ' 

In closing, I would like to add a comment which goes beyond the area of scien 
and probably beyond the purview of your committee. Since I have become 
chancellor of the University of California, Berkeley, I have, of necessity, thought 
more broadly about education and the role which it will play on local, nationgj 
and international levels. It is my conviction that one of the crucial steps to be 
taken in the world conflict of ideas is that the western concepts of freedom of 
inquiry be established in all of those nations which are emerging from a status of 
subservience. Concretely, I would like to see us furnish the modest finangjg] 
support and the loan of scholars needed to establish schools of higher education 
wherever such universities are welcome. 

Sincerely yours, 
GLENN T. SEaporg. 





12. DR. EDWIN M. McMILLAN 


RADIATION LABORATORY, 
UNIVERSITY OF CALIFORNIA, 
Berkeley, Calif., March 23, 1959, 
Tuomas C. HENNINGs, Jr. 
Chairman, Subcommittee on Constitutional Rights, Committee on the Judiciary, 
U.S. Senate, Washington, D.C. 

Dear Mr. Henninos: I do not believe that restrictions on free exchange of 
information are now much of a problem in purely scientific fields. They were 
once a very serious problem, but the situation has been largely relieved by a sound 
program of declassification. 

The relief has not been quite complete, however, as illustrated by the awkward 
situation created by the failure to release the scientific results of the Argus experi- 
ment at an earlier date. 

In the fields of applied science, I have less direct knowledge, but I have a rather 
strong feeling that the situation is not as good. The problem lies in the relation 
between ‘classified information” in the AEC sense and “‘proprietary information” 


as understood by commercial organizations working under AEC contracts. This | 


relation probably needs further clarification. 
Sincerely, 
Epwin M. McMui tan, Director. 


13. DR. EDWARD C. KENDALL 


PRINCETON UNIVERSITY, 
THE JAMES FoRRESTAL RESEARCH CENTER, 
Princeton, N.J., March 16, 1969. 
Hon. T. C. HENNINGs, Jr., 
U.S. Senate, Washington, D.C. 


Dear SENATOR HENNINGs: In reply to your letter of March 2 it would be 
a pleasure to place before you a comprehensive review of achievements in physics, 
chemistry, biochemistry, and medicine and to tabulate the physical equipment 
and the psychic environment of the laboratories at the time that the contributions 
were made. 

Such a report would reveal that many outstanding contributions to science 
have been made in laboratories which were poorly equipped with apparatus. On 


the other hand the work was carried out by men who possessed, to a marked | 


degree, the human characteristics of faith in the project, devotion to research, 
persistence, and ability to adhere to a program which had a fixed objective. 
High among the essential conditions for the most efficient research work is 
freedom of information. Frequently the key item which leads to a so-called 
breakthrough is based on a word, suggestion, or some product which had its 
origin in another laboratory and was made by wholly independent workers. 
The objective of all creative research is to enlarge the horizon which circum- 
scribes the fund of knowledge in the world of science. The best situation in the 
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of possible worlds would be rapid dissemination of all new work. The 
jpformation thus made available would, of itself, be a powerful stimulus. This 
would lead to a constantly increasing acceleration and would indeed be the tangible 
evidence of what Prof. Charles Beard has cited as the “invention of invention.”’ 

As a dismal contrast one merely has to go to the other possible extreme. In 
such a world, investigators in all research laboratories and medical institutions 
would work behind locked doors. No results would be published, all workers 
would be isolated, all publicity by the association of science writers would be 
suppressed. Interest in science would decrease, the tempo and scale of research 
would slow down, a feeling of indifference and hopelessness would crush initiative, 
a moratorium on progress would ensue. 

The remarks already recorded are concerned with creative research. The goal 
of every experiment is to add some large or small item to those things we know 
to be true. Out of such work will come many new applications. To develop 
and exploit these in a useful way new methods of manufacture will be required. 
This will result in the accumulation of know-how which, in this field, is the secret 

uccess. 
Today, life goes on in a world divided into two large and many small parts. 
Even so, I believe that the policy which governs research work should be complete 
freedom of information. 

But know-how in the commercial world is quite a different matter. The manu- 
facture of the fruit of research requires protection. Know-how should be safe- 
guarded; it is America’s heritage which has come to the present generation by 
virtue of the men of genius who lived before our time. 

I believe that with freedom of information in the field of creative research and 
with protection of methods of manufacture for applied research the United States 
can advance against all competition and maintain its place of leadership of free- 
men throughout the world. 

Sincerely, 
Epwarp C. KEenpDaALt. 


14. DR. PERCY W. BRIDGMAN 


HARVARD UNIVERSITY, 
DEPARTMENT OF PuysiIcs, 
LYMAN LABORATORY OF PuysIcs, 
Cambridge, Mass., March 6, 1959. 
Hon. Toomas C. HENNINGs, Jr., 
U.S. Senate, Washington, D.C. 


My Dear Senator: In reply to your inquiry of March 2 with regard to the 
effect of restricted freedom of information on scientific progress I am glad to 
make what comments I can because I regard the matter as of the greatest im- 

rtance. 
very scientist with whom I am acquainted regards any restrictions of secrecy 
which may be imposed on him with regard to the communication of scientific 
resuits with the utmost distaste. Complete freedom is the essence of true science. 
It is unthinkable that a scientist would recognize any limitations in the technical 
means that he would adopt to solve his problem. Part of his method of solving a 
general problem consists in discussions with his fellow scientists—this may be for 
general purposes of stimulation that comes from fresh contacts and for more 
particular reasons connected with the specific suggestions which his fellow scientists 
may be able to make. If I, for example, think that my colleague may be able to 
make some helpful suggestion for my experiment, I can feel it only to be highly 
irrelevant that he may not have secured clearance by the FBI. It goes against 
the grain to realize that there are closed areas of communication between us. 
In purely technical matters I think most scientists realize that there are practical 
considerations which may make secrecy necessary, but with regard to purely 
scientific matters I think no scientist willingly accepts restrictions, and I further- 
more believe that most scientists feel that many such restrictions have been 
unnecessarily imposed. 

The scientist feels so strongly about this that I believe it may well be a decisive 
factor deterring a young man about to choose his career from entering a subject 
subjected tosuch restrictions. A manifestation of thissame feeling is the decision of 
Harvard University, and of other universities also, not to engage in any work with 
Government money under Government contract which was not freely publishable. 

mvself have not had close connection with Government work, but in one instance 
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I was decisively influenced by considerations of this sort. At the close of the war | restric 
I declined to continue work under Government contract on a subject of some a This | 
scientific interest to me because I found association with the Government andj scienti 
particular the probability of secrecy restrictions, too distasteful. : a comm 
Yours sincerely, If I 

P. W. Bripemay, 





15. DR. EDWARD A. DOISY 


St. Lours University Scnoou or Mepicinz, 
St. Louis, Mo., March 11, 1959 
Hon. Toomas C. HENNINGs, Jr., 
U.S. Senate, Washington, D.C. 


Dear Senator Henninos: In reply to your query, I am convinced that freedom, | Hon. | 
of communication is the lifeblood of progress. Invariably new discoveries ap U.S. | 


dependent upon scientific work which has been published previously. Even th | Dz. 
epochmaking advances have made use, either directly or more remotely, of earlier herew 
scientific reports. | in Th 


In my opinion, the rate of progress in science depends upon the backlog of 
information. Accordingly, it is inimical to the advancement of science to obstruc 
the free flow of information between scientists. 

Sincerely yours, 


E. A. Dorsy, 


D 
16. WILLIAM P. MURPHY, M.D. (Acce 

Boston, Mass., March 10, 1959, 
Mr. Tuomas C. HENnINGs, Jr., Th 
Chairman, Committee on the Judiciary, Subcommittee on Constitutional Rights, , 
U.S. Senate, Washington, D.C. Perit 


Dear Mr. HENn1NGs: In replying to the question in your letter of March 2a} have 
to “What effect, if any, restrictions on the free exchange of information have had} more 
on scientific development and progress in this country,’”’ I assume that you refer} to me 


to free exchange within this country rather than internationally. ublit 

My work in science has been limited to the field of medicine wherein there ig g cau 
high degree of exchange of information so that there is little or no interference on} has o 
scientific development and progress in this country. Although I cannot speak} from 


from personal experience of limitations in other fields of science, I have followed} durin 
rather carefully the published discussion of the problem in other fields. | obvio 

It is my impression that the effect of restrictions on the free exchange of infor} glass: 
mation on science developments is at least somewhat exaggerated and that it is Ib 
actually rather minimal. Much of the complaint has come from a few physicists | been 
who are perhaps influenced by a more radical group who are more vocal in their | our w 
objections because of their basic beliefs. situat 

It is my believe that restrictions should be continued and perhaps increased in} than 
those branches of science which are concerned with the sensitive areas of scientifi¢ | norm 
development where restriction may be more important than would be the benefits| reaso 





which might be derived from the free dissemination of information. peop! 
Sincerely, tinuo 

Wm. P. Morpay. | itis; 

| struc 

worl 

17. GEORGE H. WHIPPLE, M.D. with 

- At tl 

Tue UNIVERSITY OF ROCHESTER, | quire 


Scuoot or MEDICINE AND DENTISTRY, 
Rochester, N.Y., March 6, 1959. 
Senator Toomas C. Henninas, Jr., 
Chairman, Subcommittee on Constitutional Rights, | By 
U.S. Senate, Washington, D.C. ' from 


Dear Senator Hennines: I have your letter of March 2 and am glad to reply. | Insti 
In my opinion, there can be no doubt that restrictions on free exchange of infor and | 
mation have an unfavorable effect on scientific development, research, and facto 
progress. I realize that there must be restrictions placed on certain types a) Some 
information, but, from my own experience, I am confident that many of thew} Pes} 
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restrictions serve no useful purpose and do interfere with scientific development. 
This relates to university research, teaching, and related training of young 
scientific workers. It is a very complicated subject and I sympathize with any 
committee dealing with these problems where rules must be put down on paper. 
If I can answer any specific questions, I hope you will call on me. 
Very truly yours, 
Grorce H. Wurppte, M.D. 


18. DR. HAROLD C. UREY 


UNIVERSITY oF CALIFORNIA, 
ScHOOL OF SCIENCE AND ENGINEERING, 
La Jolla, Calif., July 2, 1959. 
Hon. Tomas C. HENNINGS, Jr., 
U.8. Senate, Washington, D.C. 


Dear SENATOR HENNINGs: In answer to your recent letter, I am enclosing 
herewith a reprint of my address on ‘Scientists, Secrets and Security,” published 
in The Chemist, January 1955. 

Sincerely, 
Harowp C. Urey. 


ScrENTISTS, SECRETS AND SECURITY 


Dr. Harold C. Urey, Institute of Nuclear Studies, University of Chicago, 
Chicago, Ill. 


(Acceptance address when the author received the Honor Scroll of the Chicago 
AIC Chapter at a dinner on October 8, 1954, in Chicago, II1.) 


The problems covered by the subject of this paper have plagued scientific 
people ever since the war, and all of us have hoped that in some way saneand 
sensible discussion of the subject would be possible. As time has passed, we 
have observed that the annoying procedures of wartime have grown to be far 
more irritating, and the discussion of the subject by the press and public seems 
to me to become less and less rational. This is probably partly because the 
ublic does not understand the nature of scientific facts, but also I suspect it is 
Coane of the decreased security of this country relative to foreign attack that 
has occured during this century. We are all appalled by the dangers to us arising 
from the invention of nuclear weapons and the development of airplanes 
during this century. The continuous developments in both fields with no very 
obvious limitations in the future have given the people of this country a first 
class case of hysteria. 

I believe we as a nation are in a more dangerous position than we have ever 
been in since the time of our own Revolution. There is an implacable enemy to 
our way of life in the world today. We are not at all the only people who face this 
situation; some other democratic countries are in even more dangerous positions 
than we are. But to us the situation is a new one, whereas it has been almost a 
normal one for some other countries, for example, in Western Europe. For this 
reason we may become much more perturbed than they do. Also, it may be that 
people do not discuss such imminent dangers as those of Western Europe con- 
tinuously, whereas people who are somewhat more removed, as we are, find that 
it is possible to discuss them just because it may be possible to do something con- 
structive about them. However, this may be, the discussion of our difficult 
world situation is continuous in this country, and much of the discussion deals 
with trivia rather than with the really important problems of the situation. 
At the same time our position as the most powerful nation of the free world re- 
quires that we do consider these problems with courage and calmness. 


THE PROBLEM OF SECURITY 


By security I mean some degree of safety for this country against military attack 
from without, violent revolution from within, and subversion of our democratic 
institutions by other means. This broad security is a very complicated problem 
and depends on almost all activities of people within the country. To review all 
factors of this security would require a very large document, but I wish to outiine 


some features of security in order to discuss scientists and secrets in a proper 
perspective. 
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The i9th century was the golden age of the United States from the standpoj 
of external attack. The Atlantic and Pacific Oceans were extremely broad 
those years, and we were indeed isolated. Then isolationists had all the gr 
ments on their side. We also were not endangered by any foreign revolutionan, 
ideas. As a matter of fact, we were the revolutionary idea of the century aa 
were greatly feared on this basis by some other countries. In fact. the ideas 
our Revolution resulted in important changes in governments in Europe. But 
this disturbed us not at all and we viewed these changes in much the same way that 
Communists view the spread of their doctrines today. We really were hap y 
about the whole thing. But today our isolated military position is gone i 
went at the turn of the century with the invention of the airplane, and today 
we fear attack from across the Aretic Ocean. Who would have dreamed of th 
when a machine flew at Kitty Hawk? None of us really realized this untij some. 
what later, and many people today act and talk as though we were living in the 
happy days of 1900. Also, a new revolutionary set of ideas has come to prom. 
inence in the world, and I am sure that we belong to the conservatives in connee- 
tion with these ideas. I believe that our old revolutionary ideas are superior to 
the new and that they will serve the world in the future as they have in the pas 

It is impossible to talk of external and internal security of a country unlex 
certain fundamental conditions exist. A certain social, political, and econom; 
stability must exist within the country. This depends on the psychological stg, 
of the people of the country and such a state depends on their past history, their 
cultural history, and their religion. It is a sort of internal feeling of well being 
of the body politic, analogous to a similar feeling on the part of the individys 
citizen. Political, religious, and economic arguments musi not become too violen: 


and there must not be a widespread feeling that great injustice exists for a gy). 


stantial fraction of the population. 

Such a satisfactory condition exists in this country and many other free coy. 
tries of the world. Some people in this country have been very angry at son 
governmental developments of the last 20 or 25 years, but I do not believe th; 
these cries of treason really represent a deep-seated split in the population. 6, 
the other hand, the situations that exist in France and Italy do come close ty 
causing great weakness in these countries. Nothing remotely approaching sue 
a situation exists in this country. We will always have extremists of varioy: 
kinds, but as long as the overwhelming majority regard conditions as acceptable 
even if decisions ure not always as they would like, we have a secure basis from 
which to construct our external and internal security. (I wish sometimes that 
fewer people talked as though this essential stability in this country did no 
indeed obtain.) 

In particular, the United States is exceedingly stable with regard to Communist 
ideas and philosophy. We probably have some 25,000 or 50,000 Communists ir 


this country and about 10 times this many people who are insane enough to} 


be confined in institutions. We also have a considerable number of people why 
would readily subscribe to a totalitarianism of the right. But all categories of such 
people are very limited in number. There is not the remotest possibility of th 
number of Communists increasing in any important degree. Communism appesk 
to people who are socially and economically on the wrong side of the railroad 
tracks, i. e., without satisfactory jobs, social position, and opportunities. Ther 
just is a vanishing small fraction of our people who are in this situation or wh 
do not see the unfavorable situations changing. 

I feel less certain about our fanatics of the right, perhaps because I do not knor 
what it is that makes them what they are. Why are people who are on the right | 
side of the tracks socially and financially sometimes anti-Semites and antiminority | 
groups generally, and why are they willing to discard all democratic procedure 
in order to attain ends which really do not benefit them at all but make other) 
people miserable? Why did Hitler wish to exterminate 6 million Jews? 

But in spite of these insane groups at the fringes, this country is solidly middle | 
of-the-road democratic, and I do not believe that these minority groups hav) 
any possibility of undermining this country. I am not concerned about ow 
teachers, our political leaders, our religious leaders, or anything in this connection 
All imperfections are minor and of small consequence. I emphasize this #| 
strongly as possible and I wish the people of this country could be brought t0/ 
realize it. Their approach to all problems would become more confident au 
more sensible. In this troubled world situation we “lead from strength.” 

But in other nonmilitary ways we have considerable strength. The ideas @ 
our own Revolution have partly influenced much of the free world as othe 
countries and peoples have spontaneously evolved along similar lines. Our tié 
to the British Commonwealth of Nations are very genuine even if entirely t 
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formal. Similarly our ties to the free countries of western Europe are very 
strong. My wife, my son, and I have just returned from 2 months in Norway, 
Sweden, Denmark, France, and Italy. We liked the people, the food, the cathe- 

and antiquities. But most of all, we found the general political conditions 
so similar to those in our own country. The police will protect us and not perse- 
ete us. If we ran afoul of the law, we would get very similar treatment to that 

‘ven us here. We moved freely about the cities and countries. During the last 
centuries these countries and others have moved along very similar lines of devel- 
opment to those followed by ourselves. We are allies in very fundamental ways. 
We cherish the same political customs, the same religious views, the same literature 
and art, and look back to the same ancient historical cultures of Greece, Rome 
and the Hebrews as the inspiration of our own. We also have endured recent 
warstogether. Weare trying desperately to construct measures of mutual defense 
against militant and tyrannical communism. Our attachment to these people is 
an important part of the 20th century security of the United States. 

Since the war, I have devoted some effort toward extending the American 
revolutionary idea of federalism to these western democratic countries. * * * 
It seems to me that most of our international problems could be handled more 
effectively if the western democracies created a united supergovernment of limited 

wers of a Federal type to take care of defense of all our liberties. Much support 
for the Atlantic Union idea exists in this country. Senator Kefauver has been a 
stanch supporter of this idea and was attacked in his recent campaign for his 
stand. His last words to the people of the State of Tennessee on the night before 
election were, “I am for Atlantic Union.”” He won over his opponent 2 to 1. 
| am sure that France and Western Germany would both join such a union, 
whereas it has proved to be impossible to get the French into E.D.C. We Ameri- 
cans should have our own revolutionary ideas based on our own history. They 
could be extende 1 to a wider community and would give us greater security. 

Finally, we sould mention the purely military contributions to security. 
Without this I am convinced that no security exists for this country in the middle 
ofthe 20th century. It is unnecessary in this group to emphasize its importance. 
India may accomplish much by passive resistance, but I do not believe this will 
suit us in the slightest. And military matters involve some things which are 
scientific and engineering in character as do, as we well know, most of our non- 
nilitary activities. And this circumstance brings us into the problems of secrecy. 

No scientist of my acquaintance questions the need and advisability of keeping 
secret information that pertains to military matters. The difficulty arises in 
regard to the line where secrecy begins and ‘in regard to the amount of effort 
which should be put into keeping scientific things of this sort secret. It is always 
a losing battle, for all scientific knowledge can be learned independently by a 
technically advanced enemy, quite independently of any leak of information 
from us. It may also be said that espionage can supply no information to people 
who have no technical knowledge. The Russians seem to have discovered the 
cheap hydrogen bomb before we did (my authority is Sir Francis Simon). Such 

le can profit from espionage. On the other hand, the Indians of the Amazon 
Valley could be supplied with any amount of information and would learn 
nothing. Only if a country has approximately sufficient technically trained men 
to discover things for themselves is it possible to transmit valuable knowledge to 
them. Mostly the Russians developed their own bomb. 

What fraction of our effort should be concerned with keeping our military 
scientific secrets really secret? This entire address up to this point has been 
given with the idea of making an estimate. Security for this country depends 
on many things of a nonmilitary character: Of the military category only a part 
concerns technical matters. Of technical matters much deals with the operation 
of machines of many kinds and these are kept secret only partially at best because 
of the large number of people involved. Much of scientific effort must be de- 
voted to discovering, inventing and developing new defensive and offensive 
devices. Interference with these efforts costs us dearly from the standpoint of 
security. 

I suggest that less than 1 percent of the personnel of a military research lab- 
oratory should be concerned with all the mechanical details of keeping information 
secret. I rather think that this may be a proper estimate of what effort is devoted 
to this problem. Also I suggest that the appropriations for the FBI are large 
enough to deal with subversives, etc. In fact, I believe this agency could do a 
better job if some of the investigative duties assigned to them were discontinued. 
The entire field of secrecy, either of scientific or nonscientific matters, should 
not concern the average American citizen to more than about 1 percent of the 
time that he gives to his responsibilities as a citizen. He should rather give his 
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attention to the problem of a substitute for EDC in Europe, a proper solution 
the Indochina problem, a proper foreign policy for the United States, ete, H 
many of our citizens do this? How many of us have devoted 99 percent o 7 
attention to governmental problems to questions of this kind during the 
year? I for one have not. I have thought and talked about—well, yo 
what. The same things that you talked about. ‘i 

The problem of proper secrecy in military matters exists. It is a small Problem 
in the overall problem of security for this country. 

Incidentally, much attention is given to this problem, but I wonder jf the 
attention is mostly not due to our sadistic tendencies? The Romans liked glad. 
iatorial combats. We really enjoy in a way seeing the wicked or perhaps even 
the innocent suffer. I feel sure that the attention in the press given to accusatig 
against people, whether true or false, is due to our basic cruelty. Isn’t it at 
least partly a substitute for the Roman arena that we seek? 

Don’t misunderstand me. I believe that the importance of secrecy and 
espionage is greatly exaggerated. However, I have no illusions in regard to the 
detrimental effects of this exaggeration on our own activities and our position 
of leadership in the world. We are being laughed at by some and almost abhorreq 
by others whose good opinions we need, and indeed had a short time ago, 
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SOME PROBLEMS OF IMPORTANCE IN SCIENCE AND SECURITY 


Among all the diverse problems relating to this important problem of security 
for this country at this time, there are some that we as scientists should think 
about. Many of our fellow scientists in spite of public criticism do continye 
patiently to study military technical problems without expecting or receiving 
public recognition or any additional financial reward. These efforts we ho 
will be negative, i.e., that the devices will never be used. Still the work must 
be done. 

But I often wonder how long this will continue to be true as case after case of 
denied clearance occurs. This has been going on for a long time. Many little 
people have been denied cleavance and mostly we hear nothing about them, 
Sometimes the men have appealed to me for help and I have never known of 
anything I could do. For years Dr. Edward Condon has been forced to defend 
himself against public accusations and in formal clearance hearings, but he has 
always been cleared for secret work as far as I know. The most celebrated case 
is that of Dr. Oppenheimer. This case has been discussed until there is nothing 
new to say. I do not believe that Oppenheimer ever intentionally damaged the 
security of the United States. Rumors come to us that other people will be 
summoned for clearance proceedings. A book has been published attacking large 
numbers of scientists who have worked on the hydrogen bomb. Gordon Dean 
has denounced the book as completely unjust, and indeed as false. If this con- 
tinues how do we recruit new scientists and engineers, not only for military work 
but for any kind of scientific and engineering work? 

Let us look at this problem in outline at least. How about primary and second- 
ary schools from the standpoint of production of technical people? Most of us 
in this room have expressed our dissatisfaction many times in this connection, in 
private at least. Fundamentally, how can we expect good schools with inadequate 
schoo] plants and inadequate salaries for teachers? We treat teachers as though 
they were inferior human beings instead of as among the most important of 
professions. This has gone on for many years until today there is a lack of teachers 
of any qualifications. It is no longer a matter of securing men and women of 
ability, training, and personality. It is a matter of getting anyone at all to do the 
job. The science teacher is usually the athletic coach. It is time we think of 
this problem. 

Do we attract a substantial fraction of the people who have natural ability in 
the exact sciences into college? Or do they become mechanics of one kind or 
another? The wages of labor, due to effective union activities, do keep up with 
the depreciating value of the dollar, whereas scientific, engineering and professional 
salaries donot. And once attracted to college, do the students secure an adequate 
scientific training? Mostly industrial and Government laboratories pay better 
salaries, and it is difficult to find capable professors for our colleges at the present 
time. Some offers that I have seen during the past years are pathetic. We face 
in this country a near-crisis in training scientists and engineers. 

Are these adequate incentives for young people to enter technical professions 
at the present time? I see many young people starting the long road to a com 
petent scientific career, 4 years of college and 3 to 4 years for a doctoral degree, 
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i iri i i ly, public hear- 
i spent in acquiring experience after this. Surels » pl 
sad the oeateant “aolentheh aes not encouragement in this direction. —_ 
in Pics as “egg head” applied to all intellectuals including scientists an 
atl ‘| 


eers i i é i is still sufficiently 
apr inducement either. I believe that science is s 
me as to Ties large numbers of young men, but I begin to wonder what I 
amo 


i 14 if conditions had been similar to what they are now. 
would ave ioeeatific and engineering talent re go — “is ties 
j bec cannot see something that does not exist. | 

years ee iontiste will continue to be graduated and employed, but are poms 
theme ven .t we could produce? We never know. If Planck had not eee 
Tee eat theory in 1899, when would it have been proposed? If Bohr had 
& alee ths t first push to the theory of the atom, who would have done it? 
pot given a that if we do not do a better job of training scientists and oe 
- coach might be done in the United States may well be done in some other 
— cael that country might not be friendly to us. & ? nial 
omy improve our educational system and the conditions under w ; 

ange ds ‘al our country work are likely to require diligence and grea 
— They will require hard work and it will not be nearly so exciting 

eh ill into achina shop. We as scientists are accustomed to — 
pinay. te ight well devote our efforts to such problems instead of on 
ae ca hands or aiding and abetting some of the disruptive activity o 
wrin 


shortsighted people. SUMMARY 


aintenance of the security of the United States and the free a 
ine West 1 by all odds the most important problem facing the people o - 
ba es a the present time. The problem of such security is a very complex 
. ne “the entire life of the country and its relation to other democratic 
~ aayols "Military defense is an important part of maintaining security. 
countries. discoveries and developments are important in military ae 
—_— ™ ortant that such processes remain secret as much as possible withou 
an Take verall effectiveness. Perhaps this secrecy has an importance of 1 
eat of th » total effort but hardly more. The general public should hardly 

Te aot the problems of secrecy and espionage exist. Much more ve 
eae Saasiteration are the means of rr tel Pa agai apt ag i 
ienti en, as well as scholars in other intellectual fields. : F w 
ag Bertier see aeeat te tuna from the Roman circus antics of megs ig, 
ddan end hunting Communists and subversives to the less spectacular job o 
improving education in this country. 
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